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PREFACE 

 

 

Logistics has become one of the most important disciplines 

in modern business and economic management. In an era of 

globalization, digital transformation, e-commerce expansion, 

and increasing customer expectations, organizations are 

required to manage material, information, and financial flows 

efficiently to remain competitive. The rapid development of 

Industry 4.0 technologies, artificial intelligence, the Internet of 

Things (IoT), automation, and sustainable logistics has 

significantly transformed supply chain operations and logistics 

management practices. 

Modern enterprises recognize logistics not only as an 

operational function but also as a strategic management tool 

that creates customer value, reduces costs, improves service 

quality, and enhances overall organizational performance. 

Effective logistics management contributes to the resilience of 

supply chains, supports sustainable development, and enables 

companies to respond quickly to market changes and global 

disruptions. Therefore, studying logistics has become an 

essential component of higher education in business, 

management, economics, engineering, and related fields. 

This textbook has been prepared to provide students with a 

comprehensive understanding of the theoretical foundations, 

practical applications, and current trends in logistics. It reflects 

international best practices and contemporary approaches to 

logistics management while integrating examples from leading 

global companies and modern digital technologies. 
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INTRODUCTION 
 

 
Logistics has evolved into one of the most important fields of 

business management, playing a critical role in improving 

organizational efficiency, customer satisfaction, and competitive 

advantage. In today’s global economy, characterized by digital 
transformation, international trade, rapidly changing consumer 

demands, and increasingly complex supply chains, logistics has 

become a strategic function that integrates procurement, production, 
transportation, warehousing, distribution, and information 

management. 

The purpose of this textbook is to provide students with a 
comprehensive understanding of logistics as both a scientific 

discipline and a practical business activity. The textbook combines 

theoretical concepts with practical applications, enabling students to 

understand how logistics contributes to the effective management of 
material, information, and financial flows throughout the supply 

chain. 

The primary objectives of the textbook are to: 
– explain the conceptual foundations, principles, and categories 

of logistics; 

– develop an understanding of logistics systems and supply 

chain management; 
– examine the functional areas of logistics, including 

procurement, production, transportation, distribution, and warehouse 

logistics; 
– familiarize students with modern logistics technologies, digital 

information systems, and automation tools; 

– develop analytical, managerial, and problem-solving skills 
applicable to logistics decision-making; 

– demonstrate the practical application of logistics concepts 

through case studies, role-playing activities, and business examples; 

– prepare students to evaluate logistics performance and develop 
strategies that improve organizational competitiveness. 

The textbook is organized into two interconnected modules that 

gradually introduce students to the conceptual foundations and 
functional areas of logistics. 
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Module 1 focuses on the theoretical basis of logistics, including 
its concepts, objectives, principles, management models, logistics 

flows, and the strategic role of logistics in creating competitive 

advantage. 
Module 2 examines the major functional areas of logistics, 

including procurement, production, distribution, transportation, and 

warehouse logistics. Each chapter introduces modern logistics tools, 
digital technologies, performance indicators, and practical 

applications used by leading organizations worldwide. 

Every chapter follows a unified structure consisting of: 

– clearly defined learning content; 
– questions for discussion to stimulate critical thinking; 

– practical exercises for applying theoretical knowledge; 

– test tasks for self-assessment and knowledge evaluation. 
The textbook also includes role playing activities that simulate 

real business situations, success cases illustrating best practices of 

international logistics companies, a comprehensive glossary of 

logistics terminology, and a list of references for further study. 
The textbook is intended primarily for undergraduate and 

graduate students studying Logistics, Supply Chain Management, 

Management, Marketing, Business Administration, International 
Economics, Transportation, and related disciplines. It may also be 

useful for doctoral students, university lecturers, researchers, 

logistics managers, procurement specialists, warehouse supervisors, 
transportation professionals, and business practitioners seeking to 

improve their knowledge of contemporary logistics management. 

Upon successful completion of the textbook, students will possess 

both theoretical knowledge and practical competencies necessary for 
effective logistics and supply chain management in manufacturing, 

retail, transportation, service industries, and international business. 
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MODULE 1. CONCEPTUAL FOUNDATIONS OF 

LOGISTICS 
 
 

Chapter 1 

 

 

BASIC CATEGORIES AND 

CONCEPTUAL FRAMEWORK OF 

LOGISTICS 
 

 

1.1. The essence of logistics as a scientific and practical activity 

1.2. Main categories of logistics 

1.3. Types of logistics and its role in the modern economy 

 

1.1. The essence of logistics as a scientific and practical 

activity 

 
Logistics, as both a science and a practical discipline, emerged at 

the intersection of military affairs, economics, and management. The 

term itself derives from the Greek word “logistikos” – the art of 
calculation. 

Historically, logistics was actively applied in the military sphere 

to organize the supply of the army. Napoleon Bonaparte made a 
significant contribution to the development of military logistics, 

emphasizing that “an army marches on its stomach.” 

In the 20th century, logistics approaches began to be actively used 

in business. Logistics underwent significant development after World 
War II, when the scale of production and international trade 

increased. 

Stages of logistics development (Figure 1.1). 
Logistics is the science and practice of managing the flow of 

physical resources, information, finances, and services to ensure their 

efficient movement from the source to the end user at minimal cost. 

The modern interpretation of logistics involves: 
•    integrated management of flows; 

•    a focus on consumer needs; 

•    minimization of total costs; 
•    synchronization of supply, production, and sales processes. 
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Figure 1.1. Stages of logistics development 

 

The object of logistics: 

Material, information, financial, and service flows in economic 

systems. 
The subject of logistics: 

Methods and tools for managing flow processes. 

Main tasks of logistics: 
•    resource planning; 

•    supply chain management; 

•    inventory management; 

•    transportation; 
•    warehousing; 

•    information support; 

•    cost minimization; 
•    improving customer service. 

 

1.2. Main categories of logistics 
 

The basic concepts of logistics include (definitions of the terms 

are provided in the glossary): 

•    logistics flow; 

•    logistics system; 
•    logistics chain; 

•    logistics channel; 

•    logistics operations; 
•    logistics costs; 
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•    level of logistics service; 
•    logistics infrastructure. 

Material Flow 

The totality of material resources (raw materials, semi-finished 
products, finished goods) that move through time and space. 

Characteristics: 

•    volume; 
•    product range; 

•    intensity; 

•    direction of movement; 

•    regularity. 
Information Flow 

Accompanies the material flow and ensures its management. 

Financial Flow 
The movement of funds associated with the procurement, 

production, and sale of products. 

Service Flow 

The provision of services related to the maintenance of goods. 
Logistics system is a set of interconnected elements that ensure 

the management of resource flows. 

Key elements: 
•    suppliers; 

•    production units; 

•    warehouses; 
•    transportation companies; 

•    intermediaries; 

•    consumers; 

•    information systems. 
Global companies such as Amazon and DHL are building 

complex, integrated logistics systems that combine automated 

warehouses, transportation networks, and digital management 
platforms (Figure 1.2). 

Logistics chain 

The sequence of participants through which goods pass from the 
manufacturer to the consumer. 

Logistics channel 

The group of legal entities and individuals that facilitate the 

movement of goods. 
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Figure 1.2. Amazon and DHL’s Complex Integrated Logistics 

Systems 

 

Example of a logistics chain (Figure 1.3). 

 
 

Figure 1.3. Logistics chain 

 

1.3. Types of logistics and its role in the modern economy 
 

Logistics is classified by area of activity as follows: 

•    procurement logistics; 
•    production logistics; 
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•    distribution logistics; 
•    transportation logistics; 

•    warehouse logistics; 

•    information logistics; 
•    financial logistics; 

•    international logistics. 

By management level, logistics is categorized as: 
•    micro-logistics (at the enterprise level); 

•  macro-logistics (at the regional, national, and international 

levels). 

Logistics is a key factor in a company’s competitiveness. 
Modern concepts of logistics management include: 

•    Just-in-Time (JIT) – minimizing inventory; 

•    Supply Chain Management (SCM); 
•    digitalization of logistics; 

•    warehouse automation; 

•    the use of artificial intelligence. 

Toyota was one of the pioneers in implementing the JIT system, 
which made it possible to reduce inventory, cut costs, and increase 

production flexibility. 

 

 
 

Figure 1.4. Just-in-Time (JIT) 
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Questions for discussion 
 

 

1. What does the term “logistics” mean, and what is its historical 
origin? 

2. What stages of logistics development can be identified? 

3. What is the essence of logistics as a science? 
4. What are the object and subject of study in logistics? 

5. What are the main tasks of logistics within a company? 

6. Define the concept of a “logistics flow.” 

7. What types of logistics flows do you know? 
8. What is a logistics system? 

9. What elements make up a logistics system? 

10. What is the difference between a logistics chain and a 
logistics channel? 

11. Why is logistics considered an integrated management 

system? 

12. How are material and information flows related? 
13. What factors influence the efficiency of a logistics system? 

14. Why is minimizing total costs a key principle of logistics? 

15. What does a systems approach in logistics entail? 
16. Explain the relationship between the level of logistics service 

and a company’s costs. 

17. How does micrologistics differ from macrologistics? 
18. What risks arise when logistics flows are disrupted? 

19. Give an example of material, information, and financial flows 

at a specific company. 

20. How do digital technologies influence the development of 
logistics? 

21. How does the role of logistics change in an unstable market? 

22. Can a company be competitive without effective logistics? 
Explain your answer. 

23. What is more important for a company: minimizing costs or 

maximizing service levels? 
24. Is logistics a strategic management function? 

25. How does globalization affect logistics systems? 

26. Will artificial intelligence change traditional approaches to 

logistics management? 
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Practical exercises 
 

 

Practical exercise 1. Identifying logistics flows. 
A juice manufacturing company receives fruit from farms, 

processes it, stores it in a warehouse, and sells it through retail 

chains. 
Tasks: 

1.    Identify the material flows. 

2.    Identify the information flows. 

3.    Identify the financial flows. 
4.    Describe the service flow. 

 

Practical exercise 2. Designing a logistics chain. 
Design a logistics chain for a furniture manufacturer that 

purchases wood, manufactures products, and sells them through an 

online store. 

Tasks: 
•    identify all participants in the chain; 

•    show the direction of the material flow; 

•    indicate where information and financial flows occur. 
 

Practical exercise 3. Analysis of a company’s logistics system. 

The company has: 
•    3 suppliers; 

•    1 production facility; 

•    2 warehouses; 

•    its own fleet of vehicles; 
•    15 regular customers. 

Tasks: 

1.    Identify the elements of the logistics system. 
2.    Describe possible “bottlenecks.” 

3.    Suggest two ways to improve efficiency. 

 

Practical exercise 4. Case study (flow management). 

The company is facing the following problems: 

•    delays in raw material deliveries; 

•    excess inventory; 
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•    late deliveries to customers. 
Tasks: 

1.    Identify which logistics principles have been violated. 

2.    Which flows are out of balance? 
3.    Propose a set of measures for optimization. 

 

Practical exercise 5. Comparison of micro- and macro-logistics. 
Give an example of: 

•   a micro-logistics system (at the enterprise level); 

•   a macro-logistics system (at the national or international level). 

Explain the differences. 
 

Practical exercise 6. Drawing a diagram of a logistics system. 

Draw a diagram of the company’s logistics system (in the form of 
a flowchart) that includes: 

•    suppliers; 

•    production; 

•    warehouse; 
•    transportation; 

•    customers; 

•    information links. 
 

Practical exercise 7. Optimizing a company’s logistics costs. 

A trading company noticed that the share of logistics costs in 
revenue had risen from 18% to 28% over the course of the year. 

The main reasons: 

•    rising fuel prices; 

•    inefficient delivery routes; 
•    an increase in the number of small orders. 

Tasks 

1.    Which logistics functions need to be optimized? 
2.    What analysis methods should be used? 

3.    Should the company outsource its transportation services? 

4.    How can digitalization reduce costs? 
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Test tasks 
 

 

1. As a science, logistics studies: 
a) only transportation processes; 

b) the management of a company’s financial resources; 

c) the management of material, information, and financial 
resource flows; 

d) only warehousing. 

 

2. The object of logistics is: 
a) a company’s profit; 

b) ongoing processes in economic systems; 

c) marketing research; 
d) production equipment. 

 

3. A material flow is: 

a) the flow of information about a product; 
b) the flow of funds; 

c) the movement of material resources in space and time; 

d) the process of serving customers. 
 

4. Types of logistics flows include: 

a) material, information, financial, and service flows; 
b) production, commercial, and investment flows; 

c) marketing and advertising flows; 

d) tax and credit flows. 

 

5. Logistics system is: 

a) a company’s warehouses; 

b) a country’s transportation network; 
c) a set of interconnected elements that ensure the management of 

flows; 

d) an accounting system. 
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6. Supply chain is: 
a) the sequence of participants in the movement of goods from the 

manufacturer to the consumer; 

b) set of means of transportation; 
c) list of suppliers; 

d) the internal structure of a company. 

 

7. The main goal of logistics is: 

a) to increase the number of employees; 

b) to minimize total costs while maintaining a given level of 

service; 
c) to maximize inventory; 

d) to reduce production. 

 

8. The principles of logistics include: 

a) fragmented management; 

b) systematic approach; 

c) isolation of departments; 
d) independence of flows. 

 

9. Micro-logistics encompasses: 
a) flow management at the enterprise level; 

b) international transport corridors; 

c) the national economy; 
d) global supply chains. 

 

10. The flow of information in logistics: 

a) exists independently of the flow of goods; 
b) accompanies the flow of goods and facilitates its management; 

c) pertains only to accounting; 

d) is related only to advertising. 
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Chapter 2 

 

 

OBJECTIVES, PRINCIPLES, AND 

FUNCTIONS OF LOGISTICS 
 

 

2.1. Objectives and basic principles of logistics 

2.2. Logistics functions 

2.3. Current trends in logistics development 

 

2.1. Objectives and basic principles of logistics 

 

The main goal of logistics is to provide consumers with the goods 
they need: 

•    in the right quantity, 

•    in the right place, 
•    at the right time, 

•    of the right quality, 

•    at the lowest possible cost. 

Strategic objectives: 
1.    Optimizing overall logistics costs. 

2.    Ensuring the company’s competitiveness. 

3.    Establishing sustainable supply chains. 
4.    Improving the level of logistics service. 

5.    Integrating all logistics subsystems. 

Operational objectives: 

•    timely delivery; 
•    maintaining optimal inventory levels; 

•    minimizing transportation costs; 

•    reducing order fulfillment time; 
•    reducing losses and damage. 

Basic principles of logistics: 

Systemic approach 
Viewing logistics as a single, integrated system. 

Comprehensiveness 

Taking into account all elements of the logistics chain. 

Optimization 
Seeking the best balance between costs and results. 

Continuity 
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Ensuring the uninterrupted flow of goods. 
Flexibility 

Adapting to market changes. 

Reliability 
Stability of supplies. 

Information availability 

Timely and accurate information for decision-making. 
 

2.2. Logistics functions 

 

Logistics functions are specific areas of activity aimed at 
managing flows. 

Procurement Logistics 

Organizing the supply of raw materials, materials, and 
components. 

Main tasks: 

•    selecting suppliers; 

•    negotiating contracts; 
•    quality control; 

•    inventory management. 

Production Logistics 
Managing internal material flows within the enterprise. 

Objectives: 

•    optimizing production inventory; 
•    minimizing work in progress; 

•    synchronizing processes. 

Distribution Logistics 

Organizing the movement of finished products to the consumer. 
Objectives: 

•    selection of distribution channels; 

•    warehouse management; 
•    organization of transportation; 

•    customer service. 

Transportation Logistics 
Optimization of freight transportation using various modes of 

transport. 

Objectives: 

•    selection of the mode of transport; 
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•    route planning; 
•    Minimizing transportation costs. 

Warehouse Logistics 

Tasks: 
•    Optimizing the placement of goods; 

•    Inventory management; 

•    Automating inventory tracking. 
Information Logistics 

Tasks: 

•    Data processing; 

•    Integration of information systems; 
•    Supporting management decisions. 

Logistics functions are closely interrelated: 

•    Purchasing affects the level of production inventory; 
•    Production affects delivery times; 

•    Transportation determines the speed of capital turnover; 

•    The warehousing system affects costs and service. 

Logistics acts as an integrating system within the enterprise, 
coordinating the work of: 

•    production, 

•    marketing, 
•    finance, 

•    sales. 

 

2.3. Current trends in logistics development 

 

Modern logistics makes extensive use of: 

•    ERP systems 
ERP systems provide complete visibility into inventory levels, 

customer orders, shipment status, supplier performance, and financial 

transactions. By eliminating isolated information systems and 
reducing manual data entry, organizations can minimize errors, 

improve coordination among departments, and respond more quickly 

to changing customer demands. 
Implementing an ERP system provides several important benefits. 

Organizations achieve greater supply chain visibility, automate 

routine business processes, improve inventory accuracy, reduce 

operating costs, and accelerate order fulfillment. ERP systems also 
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support strategic decision-making through dashboards, analytics, and 
performance reporting. Furthermore, they facilitate compliance with 

regulatory requirements by maintaining accurate documentation and 

product traceability. 
•    WMS (warehouse management systems) 

The core functions of a WMS include receiving and inspecting 

incoming goods, assigning optimal storage locations, monitoring 
inventory levels in real time, managing order picking and packing, 

generating shipping documentation, coordinating outbound 

shipments, and processing product returns. Advanced systems also 

support labor management, warehouse slotting optimization, cross-
docking, cycle counting, and performance monitoring through key 

performance indicators. 

Implementing a WMS provides numerous operational benefits. 
Organizations gain accurate inventory visibility, improved 

warehouse space utilization, faster order fulfillment, lower labor 

costs, and reduced inventory discrepancies. Automated workflows 

help eliminate manual errors, while real-time data enables managers 
to make informed operational decisions. As a result, businesses 

achieve higher warehouse productivity, lower logistics costs, and 

improved service quality. 
•    TMS (transportation management systems) 

Organizations can significantly reduce transportation costs 

through optimized routing and carrier selection, improve on-time 
delivery performance, increase shipment visibility, and enhance 

customer satisfaction. Real-time tracking enables proactive 

management of delays, while automated reporting provides valuable 

insights into transportation costs and operational efficiency. In 
addition, TMS supports sustainability initiatives by optimizing 

vehicle utilization and reducing fuel consumption and carbon 

emissions. 
•    GPS tracking 

Implementing GPS tracking provides numerous benefits for 

logistics companies. Real-time visibility enables managers to 
respond quickly to unexpected events such as traffic congestion, 

weather disruptions, or vehicle breakdowns. Optimized routing 

reduces fuel consumption and transportation costs while improving 

on-time delivery performance. GPS tracking also enhances cargo 
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security by enabling rapid location of stolen or lost assets and 
provides customers with accurate shipment updates, increasing 

transparency and customer satisfaction. 

•    Big Data 
The main applications of Big Data in logistics include demand 

forecasting, inventory optimization, route planning, fleet 

management, warehouse automation, predictive maintenance, and 
real-time shipment tracking. Predictive analytics enables companies 

to anticipate customer demand, identify transportation bottlenecks, 

optimize warehouse operations, and minimize delivery delays. Data 

collected from connected vehicles and IoT devices also support 
proactive maintenance by detecting potential equipment failures 

before they occur, reducing downtime and maintenance costs. 

•    Artificial intelligence 
The main applications of AI in logistics include demand 

forecasting, inventory optimization, route planning, warehouse 

automation, predictive maintenance, intelligent fleet management, 

and real-time shipment tracking. Machine learning algorithms 
analyze historical and real-time data to forecast customer demand, 

optimize inventory levels, and recommend the most efficient 

transportation routes. AI-powered warehouse systems improve 
picking accuracy, automate sorting operations, and coordinate 

autonomous mobile robots (AMRs), increasing productivity while 

reducing human error. 
•    The growth of e-commerce 

One of the most significant impacts of e-commerce is the growing 

importance of fulfillment centers strategically located near major 

consumer markets. Unlike traditional distribution systems, e-
commerce logistics requires processing thousands of small customer 

orders rather than large bulk shipments. Modern fulfillment centers 

use automated storage systems, robotics, artificial intelligence, and 
Warehouse Management Systems to improve order accuracy and 

reduce processing time. 

•    Green logistics 
The main practices of green logistics include route optimization 

to reduce travel distances and fuel consumption, load consolidation 

to maximize vehicle utilization, the use of electric and alternative-

fuel vehicles, energy-efficient warehouses powered by renewable 



24 

 

energy, sustainable packaging, recycling and waste reduction, and 
reverse logistics for product returns, refurbishment, and recycling. 

•    The globalization of supply chains 

The primary objective of global supply chain management is to 
coordinate the efficient flow of goods, information, and financial 

resources across international partners. A typical global supply chain 

involves suppliers, manufacturers, logistics providers, distributors, 
retailers, and customers located in different countries. Effective 

coordination requires advanced information systems, standardized 

business processes, and strong collaboration among all participants 

to ensure timely deliveries, product quality, and cost efficiency. 
•    The development of omnichannel systems 

Omnichannel logistics is an integrated logistics approach that 

provides customers with a seamless shopping and delivery 
experience across multiple sales channels, including physical stores, 

e-commerce websites, mobile applications, social media platforms, 

and marketplaces. Unlike traditional multichannel systems, where 

each sales channel operates independently, omnichannel logistics 
synchronizes inventory, order management, warehousing, 

transportation, and customer service across all channels through a 

unified logistics network. 
Digitalization makes it possible to: 

 reduce costs by 10–30%; 

 reduce inventory by 20–40%; 
 improve the accuracy of demand forecasting. 
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Questions for discussion 
 

 

1. What is the main goal, strategic objectives, and operational 
objectives of logistics within a company? 

2. List the basic principles of logistics. 

3. What does the principle of a systematic approach in logistics 
entail? 

4. What functions does logistics perform within a company? 

5. How is the principle of flexibility implemented in an unstable 

market? 
6. Explain the relationship between procurement and production 

logistics. 

7. How does transportation logistics affect capital turnover? 
8. What is the strategic importance of logistics for a company’s 

competitiveness? 

9. Is effective logistics possible without modern information 

systems? Justify your answer. 
10. How does logistics affect a company’s financial results? 

11. How is globalization changing the goals and principles of 

logistics? 
12.  Is it advisable to outsource logistics functions? 

13. What environmental aspects should modern logistics take into 

account? 
14. How do crises (economic, military, pandemic) affect logistics 

systems? 
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Practical exercises 
 

 

Practical exercise 1. Analysis of a company’s supply chain. 
Assignment: 

Select a manufacturing company. 

Tasks: 
1.    Draw a diagram of the logistics chain. 

2.    Identify material, information, and financial flows. 

3.    List the main logistics functions at each stage. 

4.    Identify potential “bottlenecks.” 
 

Practical exercise 2. Analysis of logistics principles. 

Problem statement: 
The company faces the following problems: 

•    delayed deliveries; 

•    excess inventory; 

•    lack of information sharing between departments; 
•    high transportation costs. 

Requirements: 

1.    Identify which logistics principles have been violated. 
2.    Propose specific management solutions. 

3.    Estimate the potential economic impact. 

 

Practical exercise 3. Violation of the principle of systematicity. 

At the company, the procurement department focuses on the 

lowest price and purchases large batches. 

The warehouse is overloaded. 
The finance department complains of a shortage of working 

capital. 

Tasks: 
1.    Explain the conflict between the departments. 

2.    Identify the violated principles of logistics. 

3.    Propose an integrated management model. 
4.    Estimate the economic benefit of reducing inventory by 20% 

(assuming inventory is 3 million EUR). 

 

 



27 

 

Practical exercise 4. Integration of logistics functions. 
The company has separate procurement, warehousing, and 

transportation departments that do not coordinate their activities. 

Requirements: 
1.    Identify the consequences of this lack of integration. 

2.    Propose a model for a centralized logistics system. 

3.    Describe the expected results of implementation. 
 

Practical exercise 5. Developing a logistics strategy. 

The company is entering a new regional market. 

Requirements: 
1.    Define the strategic logistics objectives. 

2.    Select a distribution model (direct/indirect). 

3.    Propose KPIs to evaluate effectiveness. 
 

Practical exercise 6. Calculating logistics costs. 

The company has the following monthly expenses: 

•    transportation costs – 120,000 EUR; 
•    warehousing costs – 80,000 EUR; 

•    inventory management costs – 50,000 EUR; 

•    IT support – 30,000 EUR. 
Requirements: 

1.    Determine the total logistics costs. 

2.    Calculate the cost structure (%). 
3.    Propose measures to optimize these costs. 
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Test tasks 
 

 

1. Logistics is: 
a) the process of manufacturing goods; 

b) the management of material, information, and financial flows; 

c) method of marketing research; 
d) accounting system. 

 

2. The main goal of logistics is to: 

a) maximize inventory; 
b) minimize the number of suppliers; 

c) provide consumers with the necessary goods at the lowest 

possible cost; 
d) raise product prices. 

 

3. The “7R Logistics” concept includes: 

a) 7 stages of production; 
b) 7 principles of personnel management; 

c) ensuring the right product, in the right quantity, at the right 

place, and at the right time; 
d) 7 modes of transportation. 

 

4. The principles of logistics include: 
a) isolation of departments; 

b) a systematic approach; 

c) market monopolization; 

d) increased costs. 
 

5. Procurement logistics is responsible for: 

a) selling finished products; 
b) organizing the supply of materials; 

c) developing an advertising campaign; 

d) financial analysis of the company. 
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6. Production logistics is aimed at: 
a) optimizing internal material flows; 

b) identifying new markets; 

c) managing credit; 
d) determining the product mix. 

 

7. Distribution logistics involves: 
a) purchasing raw materials; 

b) delivering finished products to consumers; 

c) budget planning; 

d) advertising activities. 
 

8. Information logistics ensures: 

a) product quality control; 
b) cash flow; 

c) the collection, processing, and transmission of data for flow 

management; 

d) staff recruitment. 
 

9. The principle of continuity in logistics means: 

a) the absence of changes in the system; 
b) the constant flow of goods without delays; 

c) the elimination of inventory; 

d) the consistency of suppliers. 
 

10. The integration of logistics functions makes it possible to: 

a) increase the company’s costs; 

b) reduce the level of service; 
c) lower total costs and improve efficiency; 

d) eliminate transportation operations. 
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Chapter 3 

 

 

CONCEPTS AND MODELS OF 

LOGISTICS MANAGEMENT 
 

 

3.1. Basic concepts of logistics management 

3.2. Integrated logistics and Supply Chain Management 

3.3. Logistics management models 

 

3.1. Basic Concepts of Logistics Management 

 

The “Total Cost” concept 
This concept aims to minimize total logistics costs: 

 

Clog = Ctrans + Cwarehouse + Cinventory + Cinformation 
 

where: 

Ctrans – transportation costs; 

Cwarehouse – warehousing costs; 
Cinventory – inventory holding costs; 

Cinformation – information costs. 

 
The “Just-in-Time” (JIT) concept 

Developed by Toyota. 

Just-in-Time (JIT) is a logistics concept for managing production 

and supply, under which materials, components, and finished 
products arrive exactly when needed, in the right quantity, and at the 

right place, without creating excess inventory. 

The main goals of JIT: 
•    minimizing inventory; 

•    shortening the production cycle; 

•    reducing storage costs; 
•    increasing production flexibility; 

•    eliminating waste (muda). 

Principles of JIT: 

1.    Production based on actual demand. 
2.    Minimal safety stock. 

3.    Short production cycles. 
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4.    High-quality processes. 
5.    Close cooperation with suppliers. 

6.    Pull system. 

How JIT works 
Production is initiated by an actual customer order, not by a 

forecast. 

The tool used to implement this is the Kanban system – cards or 
electronic signals that regulate the flow of materials. 

The impact of JIT on logistics flows 

Material flow: 

•    reduction in inventory levels; 
•    more frequent deliveries in small batches; 

•    reduction in warehouse space. 

Information flow: 
•    requires high accuracy and speed of data transmission; 

•    automation of orders; 

•    synchronization with the production schedule. 

Financial flow: 
•    freeing up working capital; 

•    reducing inventory holding costs; 

•    improving the cash-to-cash ratio. 
Advantages of JIT: 

•    reduced logistics costs; 

•    shorter production cycle; 
•    improved product quality; 

•    rapid response to changes in demand; 

•    increased capital turnover. 

Disadvantages and risks: 
•    dependence on suppliers; 

•    risk of production stoppages due to delays; 

•    vulnerability to fluctuations in demand; 
•    need for a stable information system. 

Conditions for effective implementation: 

•    stable demand; 
•    reliable suppliers; 

•    short logistics cycle; 

•    automated information system; 

•    standardized processes. 
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Key JIT performance indicators: 
•    inventory turnover; 

•    service level; 

•    production cycle time; 
•    share of logistics costs; 

•    defect rate. 

 
The MRP concept 

MRP (Material Requirements Planning) is a system for planning 

material requirements that ensures the timely delivery of raw 

materials and components in accordance with the production plan. 
MRP answers three key questions: 

1.    What needs to be produced? 

2.    How much is needed? 
3.    When is it needed? 

Key elements of MRP 

MRP is based on three data sets: 

– Master Production Schedule (MPS). 
– Bill of Materials (BOM) 

– Inventory Status File. 

How MRP Works: 
Demand for finished products → calculation of component 

requirements → generation of purchase orders → monitoring of 

delivery dates. 
Algorithm for calculating requirements 

Main Steps: 

1.    Determining gross demand. 

2.    Subtracting current inventory. 
3.    Calculating net demand. 

4.    Planning orders taking lead time into account. 

 Formula for Net Demand: 
 

Net Demand = Gross Demand − Current Inventory + Safety Stock 

 
Advantages of MRP: 

•   reduction of excess inventory; 

•   reduction of material shortages; 

•   increased planning accuracy; 
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•   improved production coordination. 
Disadvantages of MRP: 

•   dependence on data accuracy; 

•   complexity of implementation; 
•   need for an automated information system; 

•   sensitivity to sudden changes in demand. 

 
The MRP II concept 

Expanding the capabilities of MRP 

MRP II is an advanced manufacturing resource planning system 

that covers not only materials but also: 
•    production capacity; 

•    labor resources; 

•    finance; 
•    production schedules; 

•    monitoring of plan execution. 

MRP II integrates material, information, and financial flows into 

a single system. 
Features of MRP II: 

•    closed-loop system; 

•    monitoring of plan execution; 
•    variance analysis; 

•    production budgeting. 

Impact on logistics flows 
Material flow: 

•    accurate procurement planning; 

•    reduction of shortages. 

Information flow: 
•    requires a centralized database; 

•    high level of automation. 

Financial flow: 
•    improved expense planning; 

•    reduction in tied-up capital. 

 
The DRP (Distribution Requirements Planning) concept 

DRP (Distribution Requirements Planning) is a system for 

planning product distribution requirements within a logistics 

network, which ensures timely replenishment of inventory at 
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warehouses of various levels (central, regional, and retail). 
DRP is a logical extension of the MRP concept, but it is applied 

at the sales stage rather than the production stage. 

The main objectives of DRP: 
•    ensuring the required service level; 

•    optimizing inventory in distribution channels; 

•    coordinating shipments between warehouses; 
•    reducing logistics costs. 

The object of DRP planning 

Unlike MRP, where the object is materials and components, in 

DRP the object is: 
•    finished goods; 

•    inventory in the distribution network; 

•    inter-warehouse transfers. 
Key elements of DRP: 

•   demand forecast at the warehouse level; 

•   inventory data; 

•   safety stock; 
•   lead time; 

•   delivery schedule. 

DRP algorithm: 
1.    Determining forecast demand at each distribution level. 

2.    Calculating gross demand. 

3.    Accounting for inventory on hand. 
4.    Calculating net requirements. 

5.    Creating a replenishment schedule. 

Net requirements formula: 

 
Net requirements = Forecast demand − Current inventory + Safety 

stock 

 
The impact of DRP on logistics flows 

Material flow: 

•    optimization of transfers between warehouses; 
•    reduction of excess inventory; 

•    avoidance of shortages. 

Information flow: 

•    requires accurate demand forecasting; 
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•    centralized database; 
•    automated data exchange. 

Financial flow: 

•    reduction of tied-up capital; 
•    lower storage costs; 

•    improved inventory turnover. 

Advantages of DRP: 
•   improved service levels; 

•   reduced safety stock; 

•   optimized transportation routes; 

•   improved cash flow planning. 
Disadvantages and Risks: 

•   dependence on the accuracy of demand forecasting; 

•   complexity of coordinating a multi-level network; 
•   need for automation. 

 

Lean Logistics concept 

Lean Logistics is a concept for managing logistics processes 
aimed at eliminating waste, reducing costs, and creating maximum 

value for the customer. 

The concept is based on Lean manufacturing and is a component 
of the Toyota Production System, developed by Toyota Motor 

Corporation. 

The core idea of Lean Logistics 
All logistics operations must create value for the customer. 

Anything that does not create value is waste and must be 

eliminated. 

Types of waste in logistics (7 types of waste): 
•    excess inventory; 

•    waiting (delays); 

•    excessive transportation; 
•    overprocessing; 

•    unnecessary movement; 

•    defects and returns; 
•    overproduction. 

Principles of Lean Logistics: 

•   focus on customer value; 

•   Value Stream Mapping; 
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•   continuous flow; 
•   pull system; 

•   continuous improvement (Kaizen). 

Lean Logistics Tools: 
•   Value Stream Mapping (VSM); 

•   5S (workplace organization); 

•   Kaizen; 
•   Kanban; 

•   Just-in-Time; 

•   process standardization; 

•   visual management. 
The impact of Lean Logistics on flows 

Material flow: 

•   reduction in inventory; 
•   route optimization; 

•   shorter cycle times. 

Information flow: 

•   process transparency; 
•   minimization of errors; 

•   rapid decision-making. 

Financial flow: 
•   reduction in logistics costs; 

•   improved capital turnover; 

•   reduction in tied-up funds. 
Key performance indicators for Lean Logistics: 

•   logistics cycle time; 

•   inventory level; 

•   inventory turnover; 
•   percentage of logistics costs; 

•   service level; 

•   defect rate. 
Advantages of Lean Logistics: 

•   reduction in total costs; 

•   increased flexibility; 
•   shorter lead times; 

•   increased competitiveness; 

•   improved quality of logistics services. 

Disadvantages and risks: 
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•   requires a change in corporate culture; 
•   complexity of implementation; 

•   dependence on staff discipline; 

•   risks associated with unstable demand. 
 

3.2. Integrated logistics and Supply Chain Management 

 
Supply Chain Management (SCM) is the integrated management 

of material, information, and financial flows throughout the entire 

supply chain – from raw material suppliers to the end consumer. 

SCM encompasses the coordination of activities among: 
•   suppliers; 

•   manufacturers; 

•   logistics operators; 
•   distributors; 

•   retail chains; 

•   consumers. 

Supply Chain: structure 
A typical supply chain includes: 

•   raw material supplier; 

•   manufacturer; 
•   warehouse / distribution center; 

•   retailer; 

•   consumer. 
SCM ensures coordination among all participants in the system. 

The main objectives of SCM: 

•   minimizing total costs in the supply chain; 

•   improving service levels; 
•   reducing delivery times; 

•   increasing flexibility and adaptability; 

•   creating a competitive advantage. 
Key flows in SCM: 

Material flow: 

the movement of goods from the supplier to the consumer. 
Information flow: 

the transmission of orders, forecasts, reports, and inventory data. 

Financial flow: 

payments, credit, and settlements between supply chain 
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participants. 
Principles of SCM: 

•   integration of supply chain participants; 

•   transparency of information; 
•   focus on the end consumer; 

•   optimization of total costs; 

•   long-term partnerships. 
Functional Areas of SCM: 

•   procurement management; 

•   production planning; 

•   inventory management; 
•   transportation; 

•   warehouse logistics; 

•   demand management; 
•   partner relationship management. 

Levels of Integration in SCM: 

•   internal integration (between company departments); 

•   interorganizational integration; 
•   global integration. 

Benefits of SCM: 

•   reduction in overall logistics costs; 
•   reduction in inventory throughout the supply chain; 

•   improved service levels; 

•   faster capital turnover; 
•   reduced risks. 

Risks and challenges of SCM: 

•   dependence on partners; 

•   information disruptions; 
•   fluctuations in demand; 

•   global risks (crises, wars, pandemics). 

 

3.3. Logistics management models 

 

The Push model is a system for managing material flows in which 
production and product delivery are based on demand forecasts, and 

products are “pushed” through the supply chain to warehouses and 

distribution centers. 

It is based on the following principle: first, we produce → then 
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we sell. 
How the Push model works: 

•   a demand forecast is developed; 

•   a production plan is developed; 
•   materials are procured; 

•   products are manufactured; 

•   products are moved to warehouses; 
•   from warehouses – to the customer. 

This is a typical Make-to-Stock (MTS) system – production “for 

stock.” 

Characteristic features of the Push model: 
•   focus on forecasting; 

•   centralized planning; 

•   large production batches; 
•   significant safety stock; 

•   longer logistics cycle. 

Impact on logistics flows: 

Material flow 
•   high inventory levels; 

•   potential overproduction; 

•   increased warehousing costs. 
Information flow 

•   dependence on forecast accuracy; 

•   need for planning calculations. 
Financial flow 

•   significant funds tied up in inventory; 

•   slower capital turnover. 

Advantages of the Push model: 
•   production stability; 

•   economies of scale; 

•   ability to plan capacity utilization; 
•   reduced risk of product shortages. 

Disadvantages of the Push Model: 

•   risk of overproduction; 
•   high inventory costs; 

•   tied-up working capital; 

•   slow response to changes in demand. 

When the Push model is appropriate: 
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•   stable demand; 
•   long product life cycle; 

•   mass production; 

•   low product variety. 
Examples: food industry, basic consumer goods, construction 

materials. 
 

The Pull model is a system for managing material flows in which 

production and supply are driven by actual customer demand rather 
than by forecasts. 

The basic principle: order first → then production. 

How the pull model works: 

1.    The customer places an order. 
2.    The information is sent to the manufacturer. 

3.    Production of the required quantity of products begins. 

4.    The products are delivered directly to the customer or to the 
distribution channel. 

This is a typical Make-to-Order (MTO) system – production “on 

demand.” 

Characteristic features of the Pull model: 
•    focus on actual demand; 

•    minimal inventory; 

•    small production batches; 
•    short production cycles; 

•    high flexibility; 

•    use of Kanban signals. 
Impact on logistics flows: 

Material flow 

•    reduced inventory; 

•    lower risk of overproduction; 
•    more frequent deliveries in small batches. 

Information flow 

•    the speed of information transfer is critical; 
•    automated management systems; 

•    supply chain transparency. 

Financial flow 

•    reduction in tied-up capital; 
•    acceleration of cash turnover; 

•    improvement in the cash-to-cash ratio. 
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Advantages of the Pull model: 
•    minimization of inventory; 

•    reduction of logistics costs; 

•    high adaptability to changes in demand; 
•    lower risk of product write-offs; 

•    improved capital turnover. 

Disadvantages and risks: 
•    dependence on supplier stability; 

•    risk of supply disruptions; 

•    potential production downtime; 

•    complexity of process coordination. 
When the Pull model is appropriate: 

•    unstable or customized demand; 

•    short product life cycles; 
•    high level of competition; 

•    ability to produce quickly. 

Examples: automotive manufacturing, furniture industry, IT 

equipment, customized products. 
 

The EOQ (Economic Order Quantity) model is a classic 

economic-mathematical model for inventory management that 
determines the optimal order quantity that minimizes the total costs 

of inventory storage and order processing. 

The economic essence of EOQ 
The main idea of the model is to find an order quantity at which: 

•    inventory holding costs; 

•    order processing costs are minimized in total. 

Cost trade-off: 
•    large batches → fewer orders, but higher storage costs; 

•    small batches → lower storage costs, but more orders. 

EOQ strikes a balance between these costs. 
Optimal Order Quantity Model: 
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where: 
D – annual demand; 

S – order processing cost; 

H – unit storage cost. 
 

Key assumptions of the Model: 

1.    Demand is constant and known. 
2.    Lead time is constant. 

3.    Stockouts are not allowed. 

4.    The unit price does not depend on quantity. 

5.    Orders are received instantly. 
Advantages of EOQ: 

•    ease of use; 

•    clear analytical formula; 
•    cost minimization; 

•    foundation for modern inventory management systems. 

Disadvantages: 

•    does not account for fluctuations in demand; 
•    does not account for volume discounts; 

•    does not account for the risk of supply disruptions; 

•    limited flexibility. 
 

ABC inventory management model 

Based on the Pareto principle: 
•    A – 20% of items → 80% of value; 

•    B – middle category; 

•    C – low-value items. 

The economic logic of the model. 
The ABC model allows you to: 

•    focus control on key items; 

•    differentiate inventory management policies; 
•    optimize warehouse resources; 

•    minimize tied-up capital. 

Management decisions for different groups: 
Group A 

•    daily monitoring; 

•    minimal safety stock; 

•    accurate forecasting; 
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•    use of JIT or MRP. 
Group B 

•    periodic monitoring; 

•    standard planning methods; 
•    moderate safety stock. 

Group C 

•    simplified monitoring; 
•    large purchase batches; 

•    possible use of EOQ. 

Advantages of the ABC model: 

•    ease of implementation; 
•    high practical value; 

•    focus on key resources; 

•    improved inventory turnover. 
Disadvantages: 

•    does not account for demand stability; 

•    does not account for the criticality of the production process; 

•    requires regular data updates. 
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Questions for discussion 
 

 

1. What is the essence of the “Total Cost” concept? 
2. List the main principles of the Just-in-Time (JIT) concept. 

3. What is MRP, and what are its main functions? 

4. How does MRP differ from MRP II? 
5. What is the purpose of DRP? 

6. Explain the essence of Lean Logistics. 

7. What is Supply Chain Management (SCM)? 

8. What is the difference between the Push and Pull models of 
logistics management? 

9. Under what conditions is it appropriate to use the Push model? 

10. In what situations is the Pull model more effective? 
11. What are the advantages of the hybrid Push–Pull model? 

12. Explain the economic rationale behind the EOQ formula. 

13. What factors influence the optimal order quantity? 

14. Explain the Pareto principle in ABC analysis. 
15. Why does the ABC model require regular review? 

16. What risks arise when implementing JIT? 

17. Which KPIs are appropriate for evaluating the effectiveness of 
a logistics model? 

18. How does demand volatility affect the choice of a logistics 

model? 
19. What conditions are critical for the successful integration of 

SCM? 

20. How can ABC analysis and EOQ be combined into a single 

inventory management system? 
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Practical exercises 
 

 

Practical exercise 1. Calculating the EOQ (Economic Order 

Quantity). 

The company’s annual demand is 12,000 units. 

The cost of processing a single order is 500 EUR. 
The annual storage cost per unit is 20 EUR. 

Requirements: 

1. Determine the optimal order quantity (EOQ). 

2. Calculate the number of orders per year. 
 

Practical exercise 2. ABC analysis of inventory. 

The company has the following inventory items: 
 

Product     Annual Volume (units) Price (EUR) 

А 1,000 500 

B 3,000 100 

C 5,000 20 

D 500 1,000 

E 2,000 50 

 

Tasks: 
1. Calculate the annual cost of each item. 

2. Determine each item’s share of the total cost. 

3. Classify the products into categories A, B, and C. 
 

Practical exercise 3. Choosing a logistics model (Push or Pull). 

The company produces: 

1. Standard building materials with predictable demand. 
2. Custom-made furniture. 

Tasks: 

1. Justify the choice of management model (Push or Pull). 
2. Explain the risks associated with the chosen approach. 
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Practical exercise 4. Calculation of total logistics costs (Total 

Cost). 

Data: 

•    transportation costs – 200,000 EUR; 
•    warehouse costs – 150,000 EUR; 

•    storage costs – 100,000 EUR; 

•    order processing costs – 50,000 EUR. 
Requirements: 

1.    Determine the total logistics costs. 

2.    Propose ways to optimize these costs. 

 

Practical exercise 5. Analysis of the JIT model. 

The company plans to implement the Just-in-Time (JIT) system, 

which was first introduced by Toyota. 
The following is required: 

1.    Assess the benefits of implementing JIT. 

2.    Identify potential risks to the company in an unstable market. 

3.    Propose measures to minimize these risks. 
 

Practical exercise 6. Combining models. 

The company has three product groups: 
•    high-value strategic components; 

•    mass-market standard products; 

•    rare spare parts. 
The following is required: 

1.    Propose a combination of models (ABC + EOQ + Push/Pull). 

2.    Justify the choice for each group. 
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Test tasks 
 

 

1. What is the main objective of the “Total Cost” concept? 
a) minimizing transportation costs; 

b) minimizing warehousing costs; 

c) minimizing total logistics costs; 
d) maximizing inventory levels. 

 

2. The Just-in-Time (JIT) concept involves: 

a) building up large safety stocks; 
b) delivering resources exactly when needed; 

c) purchasing materials once a year; 

d) relying exclusively on demand forecasts. 
 

3. The main function of an MRP system is: 

a) planning transportation routes; 

b) planning material requirements; 
c) managing warehouse staff; 

d) analyzing financial statements. 

 

4. The Push model is based on: 

a) an actual customer order; 

b) a demand forecast; 
c) zero inventory; 

d) ABC analysis. 

 

5. The Pull model involves: 
a) production “for inventory”; 

b) production based on forecasts; 

c) starting production after receiving an order; 
d) building up excess inventory. 

 

6. The EOQ formula is used to determine: 
a) the optimal delivery route; 

b) the optimal order quantity; 

c) the service level; 

d) the break-even point. 
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7. In ABC analysis, category A includes: 
a) items with the lowest value; 

b) items of medium value; 

c) items that account for the largest share of inventory value; 
d) all of the company’s items. 

 

8. Lean Logistics aims to: 
a) increase inventory; 

b) eliminate waste in logistics processes; 

c) maximize order fulfillment time; 

d) increase the number of suppliers. 
 

9. SCM (Supply Chain Management) involves: 

a) managing only warehouse operations; 
b) coordinating all participants in the supply chain; 

c) managing exclusively financial flows; 

d) optimizing only transportation costs. 

 

10. The hybrid push-pull model is characterized by: 

a) a complete lack of forecasting; 

b) the use of JIT alone; 
c) a combination of forecasting and responding to actual demand; 

d) a focus exclusively on inventory. 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 



49 

 

Chapter 4 

 

 

LOGISTICAL APPROACH TO 

MANAGING MATERIAL, 

INFORMATION, AND FINANCIAL 

FLOWS 
 

 

4.1. Material flows  

4.2. Information flows 

4.3. Financial flow 

4.4. Integration of flows and indicators in the logistics system of 

enterprise 

 

4.1. Material flows 
 

Material flow is the movement of raw materials, components, 

semi-finished goods, and finished products throughout the supply 
chain, from suppliers to manufacturers, warehouses, distribution 

centers, retailers, and finally to customers. It is one of the core 

elements of logistics, ensuring that the right products are delivered to 

the right place, at the right time, in the right quantity, and at the 
lowest possible cost. 

The material flow begins with the procurement of raw materials 

from suppliers. These materials are transported to manufacturing 
facilities, where they are transformed into finished products. After 

production, the products are stored in warehouses or distribution 

centers until customer orders are received. The goods are then 
picked, packed, and transported to retailers or directly to end 

customers. In some cases, material flow also includes reverse 

logistics, where returned products, recyclable materials, or defective 

goods are transported back for repair, recycling, or disposal. 
The primary objectives of material flow management are to 

reduce transportation and storage costs, improve inventory turnover, 

shorten order fulfillment time, and increase customer satisfaction. 
Companies also aim to eliminate unnecessary movements, reduce 

waste, and ensure a continuous flow of materials throughout the 

supply chain. Concepts such as Just-in-Time (JIT), Lean Logistics, 

and Supply Chain Management (SCM) support these objectives by 
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synchronizing production, inventory, and transportation activities. 
Effective material flow provides numerous benefits, including 

lower operating costs, improved resource utilization, higher 

inventory accuracy, better production planning, and faster response 
to customer demand. It also enhances supply chain flexibility, 

allowing organizations to adapt quickly to market changes, seasonal 

demand, and unexpected disruptions. 
In today’s global business environment, efficient material flow 

has become a key competitive advantage. Companies that 

successfully manage the movement of materials through integrated 

logistics systems can improve operational efficiency, strengthen 
supply chain resilience, and deliver superior customer service while 

maintaining sustainable and cost-effective logistics operations. 

 

4.2. Information flows 

 

Information flow in logistics refers to the movement, exchange, 

and management of data that supports the planning, execution, and 
control of logistics activities throughout the supply chain. It connects 

suppliers, manufacturers, warehouses, transportation providers, 

distributors, retailers, and customers by providing accurate and 
timely information needed for decision-making. Effective 

information flow is essential for ensuring that material and financial 

flows operate efficiently and that supply chain partners remain well 
coordinated. 

Types of information flows: 

•    proactive (orders, forecasts); 

•    supporting (invoices, certificates); 
•    reactive (reports, complaints). 

Requirements for information flows: 

•    accuracy; 
•    timeliness; 

•    completeness; 

•    efficiency. 
Information flows begin with customer demand and continue 

throughout every stage of the supply chain. Customer orders, 

inventory levels, production schedules, transportation plans, 

warehouse operations, delivery status, and financial transactions are 
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continuously exchanged among supply chain participants. This 
information enables companies to forecast demand, plan 

procurement, schedule production, manage inventory, optimize 

transportation, and monitor order fulfillment in real time. 
The main objectives of information flow management are to 

improve communication, increase supply chain visibility, reduce 

uncertainty, support faster decision-making, and enhance 
coordination among logistics partners. Accurate information helps 

organizations avoid inventory shortages, reduce excess stock, 

improve transportation planning, and respond quickly to disruptions 

or changing customer demand. 
Efficient information flows provide numerous benefits, including 

improved inventory accuracy, faster order processing, better demand 

forecasting, lower operating costs, and higher customer satisfaction. 
Real-time access to logistics information also enables managers to 

monitor key performance indicators, identify operational problems, 

and implement corrective actions before they affect customer 

service. 
In today’s digital economy, information has become one of the 

most valuable resources in logistics. Companies that effectively 

manage information flows through integrated digital systems can 
build more transparent, agile, and resilient supply chains. By 

ensuring that the right information reaches the right people at the 

right time, organizations can improve operational efficiency, 
strengthen collaboration with supply chain partners, and gain a 

sustainable competitive advantage in the global marketplace. 

 

4.3. Financial flow 
 

Financial flow in logistics refers to the movement and 

management of money associated with the flow of goods and 
services throughout the supply chain. It includes all financial 

transactions between suppliers, manufacturers, logistics providers, 

distributors, retailers, and customers. Financial flow ensures that 
payments, invoices, transportation costs, inventory expenses, 

customs duties, taxes, and other logistics-related costs are accurately 

managed and coordinated with material and information flows. 

Financial flow categories: 
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•    prepayments to suppliers; 
•    transportation costs; 

•    storage costs; 

•    receipts from customers. 
Financial flow begins when a customer places an order and 

continues through every stage of the supply chain. Companies 

purchase raw materials from suppliers, pay transportation providers 
for freight services, finance warehouse operations, and receive 

payments from customers after products are delivered. These 

financial transactions support the continuous movement of goods 

while ensuring that every participant in the supply chain is 
compensated for the value they provide. 

Effective management of financial flow requires accurate 

planning, monitoring, and control of logistics costs. Major 
components include procurement costs, transportation expenses, 

warehousing costs, inventory holding costs, packaging costs, 

insurance, customs duties, taxes, and payment processing. 

Organizations continuously analyze these costs to improve 
profitability while maintaining high levels of customer service. 

The primary objectives of financial flow management are to 

minimize logistics costs, improve cash flow, optimize working 
capital, accelerate payment processing, and support informed 

financial decision-making. Effective financial management enables 

companies to negotiate better supplier contracts, optimize 
transportation expenditures, reduce inventory carrying costs, and 

improve overall supply chain profitability. 

Efficient financial flows provide significant benefits, including 

lower operating costs, improved cash management, faster invoice 
processing, greater financial transparency, and stronger relationships 

with suppliers and customers. They also enable organizations to 

monitor logistics performance, evaluate investment decisions, and 
respond more effectively to market changes and economic 

uncertainty. 

Key ratios: 
1.    Inventory turnover: 

 

Kturnover = Sales / Average inventory 
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2.    Inventory turnover period: 
 

T = 365 / Kturnover 

 
In today’s global business environment, financial flow is a critical 

component of integrated logistics management. When financial, 

material, and information flows are effectively coordinated, 
organizations can achieve greater operational efficiency, enhance 

supply chain resilience, improve profitability, and maintain a 

sustainable competitive advantage in increasingly complex global 

markets. 
 

4.4. Integration of flows and indicators in the logistics system 

of enterprise 
 

A logistics system is effective only when these three flows are 

coordinated. Interrelationships: 

•    the material flow initiates the financial flow; 
•    the information flow coordinates the material flow; 

•    the financial flow provides resource support. 

A mismatch in these flows leads to: 
•    excess inventory; 

•    cash flow gaps; 

•    delivery delays; 
•    rising costs. 

Logistics management performance metrics: 

•    service level (%); 

•    order fulfillment rate; 
•    logistics cycle time; 

•    inventory turnover; 

•    share of logistics costs in cost of goods sold; 
•    cash-to-cash cycle = DIO + DSO – DPO: 

DIO (Days of Inventory Outstanding): Average inventory / 

(COGS / 365). 
DSO (Days Sales Outstanding): Average accounts receivable / 

(Total sales / 365). 

DPO (Days Payable Outstanding): Average Accounts Payable / 

(COGS / 365). 
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Questions for discussion 
 

 

1. Define a material flow and list its main parameters. 
2. What stages does a material flow go through in a company’s 

logistics system? 

3. Define an information flow and describe its types. 
4. What requirements are placed on information flows in 

logistics? 

5. What is a financial flow in a logistics system? 

6. What indicators characterize the efficiency of financial flows? 
7. Explain the relationship between material, information, and 

financial flows. 

8. What is the integration of flows within a logistics system? 
9. What consequences can arise from a lack of coordination 

between material and information flows? 

10. How does the speed of information processing affect the 

efficiency of the material flow? 
11. Why is optimizing total logistics costs more important than 

minimizing the costs of individual departments? 

12. How does inventory turnover affect a company’s financial 
condition? 

13. What risks arise when minimizing inventory? 

14. What components make up a company’s total logistics costs? 
15. What metrics should be analyzed to evaluate the effectiveness 

of a logistics system? 

16. What measures can be proposed to synchronize flows within a 

company? 
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Practical exercises 
 

 

Practical exercise 1. Calculating material flow rate. 
A company ships 2,400 units of product in 8 hours. 

Determine: 

1. The material flow rate. 
2. How the flow rate will change if the time is reduced to 6 hours. 

 

Practical exercise 2. Inventory Turnover. 

The cost of goods sold for the year is 3,600,000 EUR. 
The company’s average inventory is 600,000 EUR. 

Tasks: 

1. Calculate the inventory turnover ratio. 
2. Determine the inventory turnover period (in days). 

 

Practical exercise 3. Analysis of the cash-to-cash cycle. 

Company data: 
• inventory turnover period – 40 days; 

• accounts receivable collection period – 30 days; 

• accounts payable payment period – 25 days. 
Tasks: 

1. Calculate the cash-to-cash cycle. 

2. Analyze the financial implications of the result. 
 

Practical exercise 4. Synchronizing flows. 

The company has: 

•    excess inventory; 
•    delivery delays; 

•    frequent cash flow gaps. 

The following is required: 
1. Identify which flow is operating inefficiently (material, 

information, or financial). 

2. Propose a set of measures to synchronize the flows. 
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Practical exercise 5. Optimizing the logistics cycle. 
The logistics cycle time consists of: 

•    order processing – 2 days; 

•    production – 5 days; 
•    transportation – 4 days; 

•    warehousing – 3 days. 

Tasks: 
1. Determine the total logistics cycle. 

2. Propose ways to shorten it. 

3. Assess the impact of shortening the cycle on cash flow. 

 

Practical exercise 6. Excess inventory and “frozen” funds. 

A furniture manufacturing company has increased its purchases 

of raw materials by 25% over the past year. At the same time: 
•    sales volume increased by only 5%; 

•    average inventory levels increased by 40%; 

•    inventory turnover decreased from 8 to 5 turns per year; 

•    cash flow gaps have emerged. 
The finance department accuses the purchasing department of 

“overstocking” the warehouse. 

Tasks: 
1. Which flow is operating inefficiently? 

2. What is the cause of the imbalance? 

3. How should the inventory management policy be changed? 
4. Which metrics should be monitored monthly? 

5. Propose a set of measures to synchronize the flows. 

 

Practical exercise 7. Cash-to-cash. 
The company has the following metrics: 

•    DIO – 55 days; DSO – 45 days; DPO – 30 days. 

Management is concerned about a shortage of working capital. 
Tasks: 

1. Calculate the cash-to-cash cycle. 

2. Explain the financial implications of this metric. 
3. Suggest ways to shorten the cycle. 

4. Which cash flow requires priority adjustment? 
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Test tasks 
 

 

1. The logistics approach involves: 
a) managing only physical inventory; 

b) optimizing warehouse operations; 

c) integrated management of physical, information, and financial 
flows; 

d) minimizing transportation costs. 

 

2. The intensity of a material flow is defined as: 
a) the ratio of time to volume; 

b) the volume of output divided by time; 

c) the product of time and volume; 
d) the difference between demand and inventory. 

 

3. The parameters of the material flow include: 

a) quality of information; 
b) return on sales; 

c) volume, speed, and intensity; 

d) the company’s liquidity. 
 

4. The flow of information in logistics serves the following 

purpose: 
a) solely to control costs; 

b) to coordinate material flows; 

c) to increase inventory; 

d) to generate profit. 
 

5. The inventory turnover ratio is calculated as: 

a) average inventory / cost of goods sold; 
b) 365 / average inventory; 

c) cost of goods sold / average inventory; 

d) profit / inventory; 
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6. The JIT concept is aimed at: 
a) increasing safety stock; 

b) delivering materials exactly when needed; 

c) accumulating products in the warehouse; 
d) minimizing information flows. 

 

7. The cash-to-cash cycle metric characterizes: 
a) the time between paying suppliers and receiving payment from 

customers; 

b) the duration of transportation; 

c) the profitability of products; 
d) the speed of information processing. 

 

8. Total logistics costs include: 
a) transportation costs only; 

b) warehousing costs only; 

c) transportation, warehousing, inventory, and information costs; 

d) production costs only. 
 

9. A mismatch between physical and information flows leads to: 

a) increase in inventory turnover; 
b) reduction in costs; 

c) delivery delays and excess inventory; 

d) increase in profit. 
 

10. The main goal of integrating flows is to: 

a) minimize the costs of an individual department; 

b) maximize production inventory; 
c) ensure coordination and improve the efficiency of the entire 

logistics system; 

d) increase the number of suppliers. 
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Chapter 5 

 

 

LOGISTICS AS A TOOL FOR 

ENHANCING THE ENTERPRISE’S 

COMPETITIVENESS 
 
 

5.1. The role of logistics in the competitive advantage system  

5.2. Logistical factors influencing competitiveness 

5.3. Logistics strategies and their impact on a company’s market 

position 

 

5.1. The role of logistics in the competitive advantage system 

 

In today’s economy, competition takes place not between 

individual companies, but between supply chains. Logistics is 
evolving from a support function into a strategic factor in value 

creation. 

The concept of the value chain was proposed by Michael Porter. 
He identified primary and support activities, among which logistics 

(inbound and outbound) plays a key role in creating added value. 

Logistics ensures: 
•    cost reduction; 

•    faster capital turnover; 

•    a high level of service; 

•    increased customer loyalty. 
One of the primary ways logistics contributes to competitive 

advantage is through cost leadership. Effective management of 

transportation, warehousing, inventory, and procurement reduces 
total logistics costs. Companies that optimize their supply chains can 

minimize waste, improve resource utilization, and lower production 

and distribution expenses. These savings can be transferred to 

customers through lower prices or reinvested in innovation and 
business development. 

Logistics also supports differentiation strategies by providing 

superior customer service. Fast order processing, accurate deliveries, 
flexible shipping options, and reliable product availability enhance 

customer satisfaction and loyalty. Businesses that consistently 

deliver products on time and in perfect condition build a strong 
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reputation and gain an advantage over competitors. Modern logistics 
systems also enable customized services, allowing companies to 

respond quickly to changing customer demands. 

Another important aspect is time-based competition. Speed has 
become a critical competitive factor in many industries. Efficient 

logistics reduces order cycle time, shortens lead times, and enables 

rapid response to market changes. Technologies such as real-time 
tracking, warehouse automation, predictive analytics, and artificial 

intelligence help companies improve visibility across the supply 

chain and make faster, data-driven decisions. 

Logistics is a strategic function that creates value throughout the 
entire supply chain. By reducing costs, improving service quality, 

increasing operational flexibility, supporting digital innovation, and 

promoting sustainability, logistics strengthens a company's 
competitive position. Organizations that effectively manage their 

logistics systems are better equipped to respond to market changes, 

satisfy customer needs, and achieve long-term competitive advantage 

in both domestic and global markets. 
 

5.2. Logistical factors influencing competitiveness 

 
A company’s competitiveness is shaped by a number of logistical 

factors. 

Order fulfillment speed 
Order cycle time includes: 

•    order processing; 

•    picking; 

•    transportation; 
•    delivery. 

Reducing this time increases customer satisfaction and capital 

turnover. 
Delivery reliability 

The OTIF (On Time in Full) metric demonstrates the rate at 

which orders are fulfilled without delays or errors. 
Level of logistics costs 

Logistics costs can account for 10–30% of the cost of goods sold. 

Optimizing them creates a pricing advantage. 
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System flexibility 
Flexibility means the ability to respond quickly to: 

•    fluctuations in demand; 

•    supply disruptions; 
•    crisis situations. 

Information integration 

The digitization of logistics enables: 
•    real-time tracking of shipments; 

•    demand forecasting; 

•    automated inventory management. 

 

5.3. Logistics strategies and their impact on a company’s 

market position 

 
Logistics strategies are long-term plans that guide how 

organizations manage the flow of materials, information, and 

financial resources throughout the supply chain. A well-designed 

logistics strategy enables companies to improve operational 
efficiency, reduce costs, enhance customer satisfaction, and 

strengthen their competitive position. As markets become 

increasingly global and customer expectations continue to rise, 
logistics has become a strategic function that directly influences 

business success. 

One of the most widely used logistics strategies is the cost 
minimization strategy, which focuses on reducing transportation, 

warehousing, inventory, and distribution expenses. Companies 

achieve this through route optimization, warehouse automation, 

efficient inventory management, and economies of scale. Lower 
logistics costs enable businesses to offer competitive prices, improve 

profitability, and increase their market share. 

Another important approach is the customer service strategy, 
which prioritizes fast, reliable, and flexible deliveries. Businesses 

implementing this strategy invest in efficient order processing, real-

time shipment tracking, accurate inventory management, and 
responsive customer support. High service quality improves 

customer satisfaction and loyalty, strengthens brand reputation, and 

creates a sustainable competitive advantage in highly competitive 

markets. 
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The time-based strategy emphasizes speed throughout the supply 
chain. Companies seek to reduce order cycle times, shorten lead 

times, and accelerate product delivery. This strategy is especially 

valuable in industries such as e-commerce, fashion, healthcare, and 
electronics, where rapid response to customer demand is essential. 

Faster logistics operations enable organizations to react quickly to 

market changes and outperform slower competitors. 
A growing number of organizations implement flexibility and 

agility strategies. Agile logistics systems allow companies to adapt 

rapidly to fluctuations in customer demand, supply chain disruptions, 

and changing market conditions. Flexible transportation options, 
multiple sourcing strategies, digital supply chain visibility, and 

responsive inventory management help organizations maintain 

business continuity while reducing operational risks. 
Many companies also adopt green logistics strategies, integrating 

environmental sustainability into their logistics operations. These 

strategies include optimizing transportation routes, reducing fuel 

consumption, using environmentally friendly packaging, increasing 
recycling, and lowering greenhouse gas emissions. Sustainable 

logistics not only reduces environmental impact but also enhances 

corporate reputation, meets regulatory requirements, and attracts 
environmentally conscious customers and investors. 
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Questions for discussion 
 

 

1. What is the role of logistics in creating a company’s 
competitive advantages? 

2. How does logistics influence the creation of added value 

according to Michael Porter’s concept? 
3. How does operational logistics differ from strategic logistics? 

4. What are the main logistics factors that influence a company’s 

competitiveness? 

5. Can a company be competitive without effective logistics in the 
context of globalization? 

6. Which logistics strategy is more effective: cost minimization or 

service differentiation? 
7. Can logistics create unique competitive advantages that are 

difficult to replicate? 

8. How does the instability of transportation infrastructure affect 

companies’ competitiveness? 
9. How does the OTIF metric characterize the level of service? 

10. How does inventory level affect a company’s financial 

results? 
11. Why is the flexibility of a logistics system important in an 

unstable market? 

12. What factors should be considered when choosing a logistics 
strategy? 

13.  What is cross-docking, and what are its advantages? 

14. What are the advantages and disadvantages of logistics 

outsourcing (3PL)? 
15. What metrics characterize the level of logistics service? 

16. Why is it important to analyze the share of logistics costs in 

the cost structure? 
17. How is the digitization of logistics changing the competitive 

environment? 

18. What logistics factors are most critical for companies under 
martial law? 
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Practical exercises 
 

 

Practical exercise 1. Selecting a logistics strategy. 
The company operates in the highly competitive FMCG market. 

Characteristics: 

•    high level of competition; 
•    price-sensitive customers; 

•    frequent changes in demand; 

•    high storage costs. 

Tasks: 
1. Justify the choice of a logistics strategy (cost minimization, 

differentiation, integrated SCM, Lean). 

2. Identify the main logistics risks. 
3. Propose a KPI system. 

 

Practical exercise 2. Implementation of JIT. 

Manufacturing company plans to implement a JIT system. 
Tasks: 

1. Identify the conditions for successful implementation. 

2. Assess potential risks (supply disruptions, market volatility). 
3. Analyze the impact on competitiveness indicators (by type of 

company resource). 

 

Practical exercise 3. Logistics outsourcing (3PL). 

The company is considering outsourcing its transportation 

operations to a third-party company. 

Tasks: 
1. Define the criteria for selecting a 3PL partner. 

2. Justify the expected economic benefits and efficiency gains. 

3. Analyze the risks of losing control. 
 

 

 
 

 

 

 



65 

 

Practical exercise 4. Route optimization. 
The company makes deliveries to 10 retail locations. 

Total mileage is 480 km per day. 

Tasks: 
1. Propose an approach to route optimization. 

2. Assess the impact of reducing mileage on costs. 

3. Identify additional competitive advantages. 
 

Practical exercise 5. Company facing instability. 

The company is operating amid supply disruptions and rising 

transportation costs. 
Tasks: 

1. Propose a crisis-response logistics strategy. 

2. Identify short-term and long-term solutions. 
3. Develop a system of metrics to monitor effectiveness. 
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Test tasks 
 

 

1. A company’s logistics are aimed at: 
a) maximizing production volumes; 

b) optimizing material and information flows; 

c) increasing the number of employees; 
d) minimizing marketing expenses. 

 

2. According to Michael Porter’s concept, logistics is: 

a) support function; 
b) core activity that creates value; 

c) form of management control; 

d) marketing tool. 
 

3. OTIF metric refers to: 

a) transportation costs; 

b) on-time and complete order fulfillment; 
c) inventory turnover; 

d) warehouse utilization rate. 

 

4. Cost-minimization strategy involves: 

a) increasing inventory levels; 

b) optimizing routes and reducing logistics costs; 
c) expanding the warehouse network without analyzing costs; 

d) increasing delivery times. 

 

5. The Just-in-Time (JIT) concept involves: 
a) building up large safety stocks; 

b) delivering resources exactly when they are needed; 

c) centralizing marketing activities; 
d) reducing the product range. 
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6. Cross-docking allows you to: 
a) extend the shelf life of goods; 

b) minimize warehousing costs through rapid transshipment; 

c) increase production inventory levels; 
d) reduce the number of suppliers. 

 

7. Inventory turnover characterizes: 
a) the number of the company’s warehouses; 

b) the rate at which inventory is replenished; 

c) the level of transportation costs; 

d) the number of the company’s customers. 
 

8. Lean logistics aims to: 

a) increase production inventory; 
b) eliminate waste in logistics processes; 

c) centralize finances; 

d) expand warehouse staff. 

 

9. An integrated SCM strategy involves: 

a) isolated transportation management; 

b) coordination of all supply chain participants; 
c) minimizing information systems; 

d) avoiding digitalization. 

 

10. Logistics performance indicators include: 

a) return on advertising; 

b) the proportion of logistics costs in total revenue; 

c) the percentage of administrative staff; 
d) the average length of service of employees. 
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MODULE 2. FUNCTIONAL AREAS OF LOGISTICS 
 

 

Chapter 6 

 

 

PROCUREMENT LOGISTICS 
 

 

6.1. Concepts, role, goals and objectives of procurement logistics 

6.2. Classification and the procurement process 

6.3. Methods and tools for procurement optimization 

 

6.1. Concepts, role, goals and objectives of procurement 

logistics 

 

Procurement logistics is a key component of supply chain 
management that focuses on planning, organizing, and controlling 

the flow of materials, components, and services from suppliers to the 

organization. Its primary purpose is to ensure that the right materials 

are delivered in the right quantity, at the right quality, to the right 
place, at the right time, and at the lowest possible total cost. 

Procurement logistics serves as the link between suppliers and 

production or business operations, ensuring the uninterrupted 
availability of resources needed for organizational success. 

The concept of procurement logistics extends beyond the simple 

purchasing of goods. It includes supplier selection, demand 

forecasting, purchasing, transportation planning, inventory 
management, receiving, quality inspection, and coordination of 

information and financial flows. Modern procurement logistics 

emphasizes strategic supplier relationships, digital procurement 
systems, risk management, and sustainability.  

The role of procurement logistics is vital because it directly 

influences production continuity, product quality, customer 
satisfaction, and overall business profitability. Efficient procurement 

logistics reduces procurement costs, minimizes production delays 

caused by material shortages, and improves coordination between 

suppliers and internal departments. It also supports long-term 
partnerships with reliable suppliers, ensuring stable supply even 

during periods of market uncertainty or supply chain disruptions. 
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The primary goal of procurement logistics is to provide the 
organization with the required resources while minimizing the total 

cost of procurement and maintaining the desired level of service. 

Rather than focusing solely on obtaining the lowest purchase price, 
procurement logistics seeks to optimize the total cost of ownership, 

including transportation, storage, handling, inventory carrying costs, 

and supplier performance. Achieving this balance enables companies 
to remain competitive while maintaining operational efficiency. 

The main objectives of procurement logistics include accurate 

forecasting of material requirements, selecting qualified and reliable 

suppliers, negotiating favorable purchasing contracts, maintaining 
optimal inventory levels, ensuring timely deliveries, and monitoring 

supplier performance. Additional objectives include reducing 

procurement lead times, minimizing inventory holding costs, 
improving product quality, enhancing supply chain visibility, and 

ensuring compliance with legal, ethical, and environmental 

standards. 

 

6.2. Classification and the procurement process 

 

Procurement can be classified according to various criteria: 
 

Criterion Types of procurement Characteristics 

By purpose Raw materials, materials, 

components, finished goods 

For production or 

sale 

By frequency Regular, one-time, seasonal Frequency of 

purchases 

By volume Bulk, batch, small-scale Volume of delivery 

By strategic 
importance 

Strategic, routine, critical Impact on the 
business 

 

The procurement process consists of several interconnected 

stages. The first stage is “Identification of needs”, where departments 
determine the quantity and specifications of required materials or 

services. Accurate demand forecasting helps prevent shortages and 

excessive inventory. 
The second stage is “Supplier search and evaluation”. Potential 

suppliers are identified and assessed based on criteria such as price, 
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product quality, delivery performance, financial stability, production 
capacity, sustainability practices, and reputation. Organizations often 

use supplier scorecards and qualification systems to compare 

alternatives. 
The third stage involves “Requesting quotations and negotiating 

contracts”. Procurement specialists invite suppliers to submit bids or 

proposals and negotiate prices, payment terms, delivery schedules, 
warranties, and service conditions. The objective is to achieve the 

best overall value rather than simply the lowest purchase price. 

Once an agreement is reached, the organization issues a 

“Purchase order”, which formally authorizes the supplier to deliver 
the required goods or services. The supplier then prepares and ships 

the order according to the agreed schedule. 

Upon delivery, the receiving department performs “Inspection 
and quality control” to verify that the goods meet the required 

quantity, quality, and specifications. Any discrepancies or defects are 

reported and resolved with the supplier before acceptance. 

The final stage is “Payment and supplier performance 
evaluation”. After successful inspection, invoices are processed, and 

payments are made according to the contract. Organizations 

continuously evaluate supplier performance using indicators such as 
delivery reliability, product quality, responsiveness, and cost 

efficiency. This information supports future procurement decisions 

and helps build long-term supplier relationships. 
 

6.3. Methods and tools for procurement optimization 

 

VMI (Vendor Managed Inventory) – the supplier manages 
inventory. VMI is an inventory management system in which the 

supplier independently controls inventory levels at the customer’s 

warehouse or points of sale. The supplier is responsible for 
replenishing inventory based on actual consumption. The customer 

receives materials or goods automatically, without having to plan 

each order on an ongoing basis (Figure 6.1). 
The goals of VMI: 

•    to reduce the risk of stockouts; 

•    to optimize storage and procurement costs; 

•    to improve supply chain efficiency. 
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Figure 6.1. VMI (Vendor Managed Inventory) 

 

How VMI works: 
1.    The customer provides the supplier with access to inventory 

and sales data (via an ERP system or a dedicated platform). 

2.    The supplier analyzes the data and determines the optimal 
delivery schedule and volume. 

3.    The supplier handles delivery independently, maintaining the 

required inventory level. 

4.    The customer monitors only the result – ensuring sufficient 
product availability. 

Benefits of VMI: 

• reduced costs for the customer: less manual work, less 
downtime due to shortages; 

•  inventory optimization: the supplier knows actual consumption 

and can plan deliveries more accurately; 
•  improved customer service: reduced risk of stockouts; 

• close collaboration with the supplier (strategic partnerships). 

Drawbacks and risks: 

• dependence on the supplier: risk of shortages if the supplier fails 
to meet its targets; 

• need for accurate consumption data and an accounting system; 

• potential increase in costs for the supplier, which could affect 
the price. 
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E-procurement systems – automation of the procurement 
process. E-procurement refers to digital platforms and software 

solutions that automate the procurement process, from planning 

needs to paying suppliers. They integrate data on inventory, orders, 
budgets, and suppliers. They allow you to manage the entire 

procurement chain online. 

The goals of e-procurement systems: 
•  to reduce manual work and paperwork; 

•  to optimize procurement and inventory management processes; 

•  to increase transparency and cost efficiency. 

Key functions of e-procurement: 
1. Procurement planning – automatic generation of purchase 

requests based on production or sales needs. 

2. Supplier search and evaluation – comparison of prices, delivery 
times, and supplier ratings. 

3. Order placement and tracking – online ordering, delivery status 

tracking, and schedule changes. 

4.  Electronic auctions and tenders – conducting competitions and 
auctions among suppliers. 

5. Budget and expense control – automated expense analysis, 

report generation, and procurement KPIs. 
6. Integration with ERP and warehouse systems – synchronization 

with company inventory and financial data. 

Benefits of e-procurement: 
• cost reduction – automation cuts administrative costs and 

minimizes errors: 

• process transparency – all stages of the procurement process are 

tracked within the system; 
•  speed and efficiency – reduced time spent on order processing; 

• analytics and forecasting – the system generates reports and 

helps plan purchases; 
• risk reduction – monitoring of delivery times and suppliers. 

Inventory management in procurement: 

•    minimizing storage costs; 
•    determining the safety stock and reorder point. 

Safety stock is an additional supply of materials or goods held in 

inventory to protect against unpredictable fluctuations in demand or 

delivery delays. 
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Objectives: 
•    prevent material shortages; 

•    ensure continuity of production or sales; 

•    reduce the risk of downtime due to force majeure. 
Factors in determining safety stock: 

1.    Demand variability (unstable or seasonal demand). 

2.    Supplier reliability and delivery times. 
3.    Cost of shortage (lost profits or production stoppages). 

Reorder Point (ROP) is the inventory level at which a new order 

should be placed so that the replenishment arrives before inventory 

runs out. 
Formula for calculating ROP: 

 

ROP = (Average Daily Demand x Lead Time) + Safety Stock 
 

Kanban is a method of visual control and management of material 

and production flows that ensures “just-in-time” delivery and 

inventory optimization. It originates from the Toyota Production 
System. It uses signals (cards, labels, electronic signals) to trigger the 

restocking process (Figure 6.2). 

 

 
 

Figure 6.2. Kanban 
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Objectives: 
•    minimize excess inventory; 

•    increase production flexibility; 

•    ensure a continuous flow of materials and products. 
How Kanban works: 

1. Visual signals (Kanban cards) – each batch of materials or 

components has a card that signals the need for replenishment. 
2. Replenishment only after a signal – materials are ordered only 

when the existing inventory has been used up. 

3. Continuous flow – Kanban allows production and supply to 

operate as a single cycle. 
4. Inventory limits – the maximum number of units is determined 

in advance to avoid excess inventory. 

Advantages of Kanban: 
•  reduced inventory and storage costs; 

•  increased production flexibility and responsiveness to demand; 

• visual control – it’s easy to track the status of inventory and 

processes; 
• improved efficiency and transparency in cross-departmental 

collaboration. 

Disadvantages and risks: 
•  requires clear process organization and employee discipline. 

• not suitable for situations with unstable or unpredictable demand 

unless there are additional safety stocks. 
• dependence on the accuracy of signals – delays or errors in the 

cards can lead to shortages. 
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Questions for discussion 
 

 

1. What is procurement logistics, and what is its role in a 
company’s logistics system? 

2.  What are the main objectives of procurement logistics? 

3. List the main tasks of procurement logistics within a company. 
4. What factors influence a company’s demand for material 

resources? 

5. By what criteria are purchases classified? 

6. What stages does the procurement process include? 
7. What sources of information are used to find suppliers? 

8. List the main criteria for selecting suppliers. 

9. What methods of supplier evaluation are used in modern 
logistics? 

10. What are the advantages and disadvantages of the Just-in-

Time system in procurement logistics? 

11. What are the reorder point and safety stock? 
12. What costs arise in the procurement process? 

13. What role do information systems (ERP, SCM) play in 

procurement logistics? 
14. What are the main risks involved in a company’s procurement 

activities? 

15. What risk minimization methods are used in procurement 
logistics? 

16. How is procurement logistics related to production and 

distribution logistics? 

17. What are the current trends in the development of 
procurement logistics in the context of the digital economy? 
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Practical exercises 
 

 

Practical exercise 1. Procurement planning. 
A company plans to produce 1,000 units per month. To produce 

one unit, the following are required: 

•    raw material A – 2 kg; 
•    raw material B – 3 kg. 

Suppliers offer the following prices: 

•    raw material A – 50 EUR/kg; 

•    raw material B – 40 EUR/kg. 
Tasks: 

1. Calculate the monthly demand for materials. 

2. Determine the total cost of purchasing materials. 
3. Justify the optimal order quantity, taking into account potential 

savings from ordering in bulk. 

 

Practical exercise 2. Selecting a supplier. 
The company is considering three suppliers of raw materials: 

 

Supplier Price per kg 

(EUR) 

Delivery time 

(days) 

Reliability 

(%) 

X 45 5 90 

Y 42 10 70 

Z 48 3 95 

 
Tasks: 

1. Select the best supplier, taking into account a balance of price, 

delivery times, and reliability. 
2. Explain your choice. 

 

Practical exercise 3. Inventory management. 
The company uses material at an average rate of 100 kg per day. 

Delivery time is 5 days. The safety stock is 200 kg. 

Tasks: 

1. Calculate the reorder point. 
2. Determine the minimum and maximum inventory levels, given 

that the maximum order quantity is 1,000 kg. 
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Practical exercise 4. Procurement risks. 
A raw materials supplier is delaying delivery due to force 

majeure. The company risks having to halt production. 

Tasks: 
1.    Identify the type of procurement logistics risk. 

2.    Suggest three ways to minimize this risk. 
 

Practical exercise 5. The Impact of digital technologies. 
A company plans to implement an ERP system for procurement 

and inventory management. 

Tasks: 
1. Describe which stages of procurement process can be 

automated. 

2.  Give an example of how analytics can help forecast material 

needs. 
 

Practical exercise 6. Scenario: “Negotiations with a supplier”. 

The supplier is offering a 5% discount for orders over 10,000 kg, 

but the delivery time will be extended by 2 weeks. 
Tasks: 

1. Analyze whether this offer is beneficial for the company. 

2. Prepare arguments for negotiations regarding the optimal price 
and delivery terms. 

 

Practical exercise 7. Comparison of alternatives. 

A company can purchase materials locally (expensive, fast) or 
import them (cheaper, longer). 

Tasks: 

1.    Create a table comparing costs and risks. 

2.    Develop a recommendation for a procurement strategy. 
 

Practical exercise 8. Preparing a purchasing plan. 

You are a purchasing manager for one month. You need to ensure 

the production of 500 units of a product using three types of raw 
materials. 

Tasks: 

1. Develop a procurement plan taking into account the EOQ and 
safety stock. 

2. Justify the order intervals and the quantity of each batch. 
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Test tasks 
 

 

1. What is the main objective of procurement logistics? 
a) maximizing sales profit; 

b) ensuring uninterrupted production at minimal cost; 

c) controlling the quality of finished products; 
d) increasing inventory levels. 

 

2. Which of the following is NOT part of the procurement 

process? 
a) determining material needs; 

b) entering into contracts with suppliers; 

c) manufacturing finished products; 
d) monitoring delivery performance. 

 

3. Which of the following is a criterion for selecting a supplier? 

a) cost and payment terms; 
b) number of employees at the company; 

c) office size; 

d) presence of a corporate logo; 
 

4. Which method helps determine the economic order quantity? 

a) ABC analysis; 
b) EOQ; 

c) VMI; 

d) JIT. 

 

5. Which procurement method involves the supplier managing 

the company’s inventory? 

a) Just-in-Time; 
b) EOQ; 

c) VMI; 

d) ABC analysis. 
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6. What is a “safety stock” in procurement logistics? 
a) the minimum quantity of products needed to maintain 

production; 

b) the maximum warehouse capacity; 
c) the amount of money allocated for purchases; 

d) the quantity of goods ordered from a supplier; 

 

7. Which of the following procurement logistics risks is 

associated with delivery delays? 

a) financial; 

b) operational; 
c) legal; 

d) reputational. 

 

8. Which tool allows you to classify goods by importance and 

purchase volume? 

a) EOQ; 

b) ABC analysis; 
c) VMI; 

d) Kanban. 

 

9. What is the advantage of the Just-in-Time system in 

procurement logistics? 

a) reduced inventory and storage costs 
b) increased safety stock 

c) increased number of suppliers 

d) automation of supplier evaluation 

 

10. How do digital technologies affect procurement logistics? 

a) they enable demand forecasting and automate procurement; 

b) they increase manual labor in the warehouse; 
c) they reduce the quality of materials; 

d) they do not affect the procurement process. 
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Chapter 7 

 

 

PRODUCTION LOGISTICS 
 
 

7.1. The nature and significance, objectives, and functions of 

production logistics 

7.2. Logistics flows in an enterprise’s production system and the 

organization of production processes in the logistics system 

7.3. Logistics tools for production optimization and performance 

indicators for production logistics 

 

7.1. The nature and significance, objectives, and functions of 

production logistics 
 

Production logistics is a subsystem of a company’s logistics that 

ensures the effective planning, organization, and management of 
material flows during the production process. 

Its main objectives are: 

•    synchronizing production processes; 
•    shortening the production cycle; 

•    minimizing inventory; 

•    improving resource efficiency. 

Production logistics ensures the continuous flow of materials, 
semi-finished products, and components between production units. 

Key characteristics of production logistics: 

1.    Focus on flows, not just functions. 
2.    Integration of production with procurement and sales. 

3.    Ensuring the synchronization of operations. 

4.    Reducing production costs. 

The main tasks of production logistics include: 
1. Production planning 

Determining production volumes and the optimal use of 

resources. 
2. Material flow management 

Organizing the movement of: 

•    raw materials; 
•    components; 

•    semi-finished products; 
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•    finished products. 
3. Shortening the production cycle 

Production logistics aims to minimize the time between receiving 

raw materials and releasing the finished product. 
4. Inventory optimization 

Inventory control: 

•    raw materials; 
•    work in progress; 

•    finished goods. 

5. Coordination of Production Processes 

Ensuring coordination between: 
•    departments; 

•    equipment; 

•    personnel. 
 

7.2. Logistics flows in an enterprise’s production system and 

the organization of production processes in the logistics system 

 
Several types of flows exist in production logistics. 

Material flow – the movement of materials in the production 

process. 
Example: raw materials → processing → assembly → quality 

control → finished products. 

Information flow – the transfer of information regarding: 
•    orders; 

•    production plans; 

•    inventory; 

•    production operations. 
Financial flow – the movement of funds related to: 

•    purchases; 

•    labor costs; 
•    production costs. 

Service flow – support for production: 

•    equipment maintenance; 
•    logistics services; 

•    repairs. 

The organization of production processes determines the 

efficiency of logistics. 
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Main types of production: 
1. Custom manufacturing – the production of individual items. 

Example: 

•    shipbuilding; 
•    construction. 

2. Batch production – the production of goods in batches. 

Example: 
•    machine building; 

•    furniture manufacturing. 

3. Mass production – production of large quantities of identical 

products. 
Example: 

•    automotive manufacturing; 

•    electronics. 
 

7.3. Logistics tools for production optimization and 

performance indicators for production logistics 

 
MES (Manufacturing Execution System) is a system for managing 

manufacturing operations in real time. 

It provides a link between manufacturing equipment, personnel, 
and the company’s information systems, such as ERP and MRP. 

The main goal of MES is to monitor and optimize manufacturing 

processes in real time, thereby improving production efficiency and 
product quality. 

MES performs several key functions: 

1. Monitoring of production processes – tracking the status of 

equipment and the progress of production in real time. 
2. Production order management – monitoring the execution of 

production tasks according to the plan. 

3. Materials and resources management – tracking the availability 
of materials, components, and tools. 

4. Quality control – recording quality parameters at every stage of 

production. 
5. Data collection and analysis – automatically generating 

statistics on equipment, production cycles, scrap, and productivity. 

6. Integration with ERP/MRP – synchronizing production 

operations with enterprise resource planning. 
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Levels of MES integration. MES is positioned between the ERP 
system and production equipment: 

• ERP – strategic enterprise resource planning; 

• MES – real-time production management; 
• PLC/SCADA/ IoT – equipment control and process automation. 

This enables a complete production management cycle, from 

planning to execution and monitoring. 
Benefits of MES: 

• real-time production control; 

• reduced production cycle time; 

• improved product quality; 
• reduced production losses; 

• accurate tracking of equipment and resource usage; 

• integration with ERP/MRP to optimize resource management. 
MES in production logistics. MES provides: 

• optimization of production flows; 

• control of material and component inventories; 

• reduction of equipment downtime; 
• improved efficiency of production processes; 

• data collection for further analysis and planning. 

APS (Advanced Planning and Scheduling) is a modern system for 
advanced planning and optimization of production processes that 

allows you to: 

• optimize production planning; 
• coordinate resources and production capacity; 

• account for equipment, personnel, and material constraints; 

• respond quickly to changes in demand or supply. 

The primary goal of APS is to achieve maximum efficiency in 
production processes while minimizing costs and delays. 

Key features of APS: 

1. Production Schedule Optimization. Automatically determine 
the most efficient production schedule. 

2. Management of Limited Resources. Allocate equipment, 

working hours, personnel, and materials. 
3. Scenario Planning. The ability to simulate different plan 

scenarios to select the optimal one. 

4. Production Demand Forecasting. Incorporating demand 

forecasts into production planning. 
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5.  Integration with ERP and MES. Ensures synchronization of 
strategic planning, operational management, and production 

execution. 

Benefits of APS: 
•    shorter production cycles; 

•    reduced inventory and storage costs; 

•    increased equipment utilization; 
•    optimized use of production resources; 

•    rapid response to changes in orders or supply; 

•    integration with ERP and MES for full production control. 

APS modules: 
1.    Production Planning. 

2.    Scheduling Optimization. 

3.    Resource Management. 
4.    Demand Forecasting. 

5.    What-if Analysis. 

APS in Production Logistics enables you to: 

•    integrate strategic and operational planning; 
•    minimize delays and equipment downtime; 

•    reduce logistics and production inventory costs; 

•    increase production flexibility in changing conditions. 
Production logistics performance metrics. The following metrics 

are used to assess performance: 

1. Production cycle time – the time from the start of production to 
the release of the product. 

2. Inventory level – the volume of inventory in production. 

3. Labor productivity – the amount of output per employee. 

4. Defect rate – the proportion of defective products. 
5. Equipment utilization rate – indicates the efficiency of 

production capacity utilization. 
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Questions for discussion 
 

 

1. What is the essence of production logistics, and what is its role 
in a company’s overall logistics system? 

2. What are the main differences between production logistics and 

supply and distribution logistics? 
3. What role does production logistics play in improving a 

company’s operational efficiency? 

4. What types of flows operate within a company’s production 

logistics system? How are they interrelated? 
5. What are the main tasks of production logistics in a modern 

company? 

6. What are the distinctive features of organizing material flows 
in production? 

7. What factors influence the effectiveness of production flow 

management? 

8. What modern information systems are used to manage 
production logistics? 

9.  How does digitalization affect the development of production 

logistics? 
10. What metrics are used to evaluate the effectiveness of 

production logistics? 

11. What logistics approaches can help shorten the production 
cycle? 

12. How does inventory optimization affect production 

efficiency? 

13. What role does production logistics play in ensuring a 
company’s competitiveness? 

14. What challenges may arise when implementing logistics 

systems in production? 
15. How does the integration of logistics and production 

management affect a company’s performance? 

16. What are the prospects for the development of production 
logistics in the context of the digital economy and Industry 4.0? 
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Practical exercises 
 

 

Practical exercise 1. Analysis of a company’s production flows. 
The company manufactures household appliances. The 

production process includes the following stages: 

1. Supply of raw materials. 
2. Machining of parts. 

3. Assembly of products. 

4. Quality control. 

5. Packaging of finished products. 
Tasks: 

1. Identify the material flows that occur in the production process. 

2. Identify the information flows that accompany production. 
3. Explain how the movement of material flows can be optimized. 

 

Practical exercise 2. Optimization of the production cycle. 

At the company production cycle lasts 12 days and consists of: 
•    preparatory operations – 2 days; 

•    part processing – 4 days; 

•    assembly – 3 days; 
•    quality control – 2 days; 

•    packaging – 1 day. 

Tasks: 
1.    Determine the total duration of the production cycle. 

2.    Propose logistics measures to shorten the production cycle. 

3.    Indicate which logistics tools can be used. 

 

Practical exercise 3. Analysis of production inventories. 

The company has the following inventories: 

•    raw materials – 5,000 units; 
•    work in progress – 2,000 units; 

•    finished goods – 3,000 units. 

The average daily production volume is 1,000 units. 
Tasks: 

1.    Determine the total inventory. 

2.   Determine how many days of production the inventory will 

cover. 
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3.    Propose logistics measures to optimize inventory. 
 

Practical exercise 4. Identifying waste in the production 

process. 
The following problems have been observed at the company: 

•    excess inventory; 

•    equipment downtime; 
•    delays in material deliveries; 

•    product defects. 

Tasks: 

1. Identify the types of waste present in production. 
2. Explain how the concept of Lean Production can help eliminate 

them. 

3. Propose specific optimization measures. 
 

Practical exercise 5. Calculating production productivity. 

The company employs 50 workers. Over the course of a month, 

10,000 units of product were manufactured. 
Tasks: 

1.    Determine the labor productivity per worker. 

2.    Propose logistical measures to increase productivity. 
 

Practical exercise 6. Analysis of equipment utilization 

efficiency. 
At the company, the equipment operates: 

•    16 hours a day; 

•    actual operating time – 12 hours. 

Tasks: 
1.    Determine the equipment utilization rate. 

2.    Suggest ways to improve equipment utilization efficiency. 
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Test tasks 
 

 

1. Production logistics is: 
a) system for managing product sales; 

b) system for managing a company’s financial flows; 

c) system for managing material flows in the production process; 
d) system for managing marketing processes. 

 

2. The main goal of production logistics is: 

a) to increase advertising volume; 
b) to optimize production processes and material flows; 

c) to increase the number of employees; 

d) to increase warehouse inventory. 
 

3. Which type of production involves the manufacture of large 

quantities of the same product? 

a) custom; 
b) batch; 

c) mass; 

d) individual. 
 

4. Which system is designed for planning material 

requirements? 
a) ERP; 

b) MRP; 

c) CRM; 

d) SCM. 
 

5. Which metric characterizes the time from the start of 

production to the release of finished products? 
a) inventory turnover; 

b) production cycle; 

c) demand level; 
d) profit level. 
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6. Work in progress is: 
a) finished goods in inventory; 

b) products currently undergoing production; 

c) products sold to consumers; 
d) products to be scrapped. 

 

7. Which of the following indicators characterizes the efficiency 

of equipment utilization? 

a) equipment utilization rate; 

b) inflation rate; 

c) marketing expenses; 
d) advertising volume. 

 

8. The main tasks of production logistics include: 
a) organizing material flows in production; 

b) managing advertising campaigns; 

c) brand building; 

d) managing market share. 
 

9. The flow of information in production logistics is related to: 

a) the movement of raw materials; 
b) the transfer of data on production and inventory; 

c) the transportation of products; 

d) the payment of invoices. 
 

10. The main advantage of the logistics approach in 

manufacturing is: 

a) an increase in production costs; 
b) a reduction in production time and optimization of resources; 

c) an increase in inventory levels; 

d) an increase in the number of operations. 
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Chapter 8 

 

 

DISTRIBUTION (SALES) LOGISTICS 
 
 

8.1. The nature, significance, purpose, objective, and functions of 

distribution logistics 

8.2. Managing goods flows in the distribution system and logistics 

strategies for sales 

8.3. Current trends in the development of distribution logistics and 

an assessment of the effectiveness of sales logistics 

 

8.1. The nature, significance, purpose, objective, and 

functions of distribution logistics 
 

Distribution (sales) logistics is the part of a company’s logistics 

system that ensures the planning, organization, management, and 
control of the movement of finished products from the manufacturer 

to the end consumer. 

Key aspects: 
•    management of material flows after production; 

•    organizing the distribution network; 

•    delivering goods to the right place at the right time; 

•    meeting customer needs. 
Significance: 

•    improves customer service; 

•    reduces transportation and storage costs; 
•    provides competitive advantages; 

•    impacts the company’s profitability. 

Objective: to ensure that products are delivered to consumers 

efficiently, at minimal cost, and with the highest level of service. 
Main tasks: 

•    establishing distribution channels; 

•    sales planning; 
•    managing finished goods inventory; 

•    organizing transportation; 

•    selecting warehouses and logistics centers; 
•    providing information support for the process. 

Functions: 
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•    transportation – moving goods; 
•    warehousing – storage and handling; 

•    distribution – placing products in sales channels; 

•    information – data processing and transmission; 
•    service – customer service. 

 

8.2. Managing goods flows in the distribution system and 

logistics strategies for sales 

 

Key elements of the system: 

•    transportation; 
•    warehouses (distribution centers); 

•    inventory; 

•    information systems. 
Key management processes: 

•    supply volume planning; 

•    inventory management; 

•    delivery route optimization; 
•    coordination of supply chain participants. 

Management methods: 

•    Just-in-Time (JIT) – inventory minimization; 
•    Cross-docking – transshipment without storage; 

•    DRP – distribution requirements planning. 

Principles: 
•    cost minimization; 

•    delivery speed; 

•    supply reliability; 

•    flexibility. 
Main types of strategies: 

1. Push strategy – the manufacturer actively promotes the product 

through distribution channels. Focus on intermediaries. 
2. Pull strategy: 

•    focus on the end consumer; 

•    demand drives product movement. 
3. Omnichannel strategy: 

•    integration of online and offline channels; 

•    consistent customer experience. 

4. Lean logistics: 
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•    elimination of waste; 
•    process optimization. 

5. Agile logistics: 

•    rapid adaptation to changes in demand; 
•    flexibility in decision-making. 

 

8.3. Current trends in the development of distribution 

logistics and an assessment of the effectiveness of sales logistics 

 

Key trends: 

•    Digitalization of logistics (ERP, WMS, CRM, TMS systems); 
•  Warehouse automation (robots, conveyor belts, sorting 

systems); 

•    E-commerce logistics (express delivery, last-mile logistics); 
•    Big Data and analytics (demand forecasting); 

• Artificial intelligence (route optimization, inventory 

management); 

•  Green logistics (environmental sustainability, reduction of CO₂ 
emissions). 

Key performance indicators: 

•    customer service level; 
•    order fulfillment time; 

•    logistics costs; 

•    inventory turnover; 
•    delivery accuracy. 

Evaluation methods: 

•    ABC analysis – identifying key products; 

•    XYZ analysis – demand stability; 
•    KPI analysis; 

•    Benchmarking – comparison with competitors. 

Performance criteria: 
•    minimum costs; 

•    maximum speed; 

•    high level of service; 
•    system flexibility. 

 

 

 



93 

 

Questions for discussion 
 

 

1. What role does distribution logistics play in a company’s 
overall logistics system? 

2. What are the main goals and objectives of distribution 

logistics? 
3. List and describe the main functions of distribution logistics. 

4. How important is distribution logistics for a company’s 

competitiveness? 

5. What is a goods flow in a distribution system? 
6. What are the main elements of a goods flow management 

system? 

7. What principles underlie goods flow management? 
8. What is cross-docking, and what are its advantages? 

9. What role do information systems play in managing flows? 

10. What is the essence of Agile logistics’ flexibility? 

11. What are the main current trends in the development of 
distribution logistics? 

12. What role does digitalization play in logistics? 

13. How does e-commerce affect the distribution system? 
14. What metrics are used to evaluate the effectiveness of sales 

logistics? 

15. What is the level of logistics service? 
16. How can costs in distribution logistics be optimized? 

17. Why is delivery speed becoming a critical factor in ensuring 

competitiveness? 

18. How are digital technologies changing the distribution 
system? 

19. What risks can arise in distribution logistics? 
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Practical exercises 
 

 

Practical exercise 1. Selecting a distribution channel. 
The company manufactures plumbing fixtures and plans to enter a 

new market. 

Conditions: 
•    mid-range products; 

•    wide sales geography; 

•    limited financial resources. 

Requirements: 
1.    Select a distribution channel type. 

2.    Justify the choice. 

3.    Propose a channel structure. 
 

Practical exercise 2. Optimization of goods flows. 

The company has: 

•    1 central warehouse; 
•    3 regional warehouses; 

•    10 retail locations. 

A problem has arisen: delivery delays and high costs. 
The following is required: 

1.    Identify possible causes of the problems. 

2.    Propose ways to optimize operations. 
3.    Select a logistics technology (JIT, cross-docking, DRP). 

 

Practical exercise 3. Selecting a logistics sales strategy. 

The company operates in an environment of unstable demand. 
Tasks: 

1.  Select an appropriate logistics strategy (Push/Pull/Agile/Lean). 

2.  Justify your choice. 
3.  Describe the possible outcomes of implementation. 
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Practical exercise 4. Developing a distribution plan. 
A confectionery manufacturer is entering the national market. 

The following is required: 

1.    Develop a distribution logistics plan. 
2.    Determine the number of warehouses. 

3.    Select the mode of transportation. 

4.    Take into account costs and delivery speed. 
 

Practical exercise 5. The Impact of e-commerce on logistics. 

A company is transitioning to online sales. 

Requirements: 
1.    Identify changes to the logistics system. 

2.    Describe new delivery requirements. 

3.    Propose solutions for last-mile logistics. 
 

Practical exercise 6. Comprehensive analysis of sales logistics. 

The company is facing the following challenges: 

•    high logistics costs; 
•    slow delivery times; 

•    customer dissatisfaction. 

The following steps are required: 
1.    Conduct an analysis of the situation. 

2.    Identify key issues. 

3.    Propose a set of logistics solutions. 
4.    Select a sales strategy. 

5.    Define KPIs to measure effectiveness. 

 

Practical exercise 7. Expanding the sales market. 
The company is entering the international market. 

Tasks: 

1.    Identify logistics risks. 
2.    Select a distribution model. 

3.    Propose a logistics network diagram. 
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Test tasks 
 

 

1. Distribution logistics is: 
a) the management of production processes; 

b) the management of financial flows; 

c) the management of the movement of goods from the 
manufacturer to the consumer; 

d) human resources management. 

 

2. The main goal of distribution logistics is: 
a) to increase production; 

b) to minimize production costs; 

c) to efficiently deliver goods to the consumer; 
d) to increase wages. 

 

3. The functions of distribution logistics include: 

a) production planning; 
b) product transportation; 

c) human resources management; 

d) accounting. 
 

4. Which of the following is an element of a distribution system? 

a) marketing research; 
b) transportation; 

c) human resources policy; 

d) advertising. 

 

5. Cross-docking is: 

a) long-term storage of goods; 

b) transshipment of goods without warehousing; 
c) production; 

d) packaging of goods. 
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6. Service level refers to: 
a) the number of employees; 

b) the quality of customer service; 

c) production volume; 
d) advertising expenses. 

 

7. ABC analysis is used for: 
a) personnel evaluation; 

b) classifying products by importance; 

c) production planning; 

d) product advertising. 
 

8. XYZ analysis allows you to determine: 

a) the cost of goods; 
b) the stability of demand; 

c) the number of warehouses; 

d) salary levels. 

 

9. What affects distribution efficiency? 

a) climate; 

b) logistics costs and delivery speed; 
c) the color of the packaging; 

d) website design. 

 

10. Agile logistics means: 

a) stability without change; 

b) flexibility and rapid adaptation; 

c) reducing personnel costs; 
d) abandoning technology. 
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Chapter 9 

 

 

TRANSPORTATION LOGISTICS 
 
 

9.1. The nature, role, objective and functions of transportation 

logistics 

9.2. Modes of transportation, organization of transportation 

processes, selection of mode of transportation and carrier, 

combination of transportation modes 

9.3. Transport flow management, documentation for 

transportation, modern technologies in transportation logistics, 

challenges and prospects for the development of transportation 

logistics 
 

9.1. The nature, role, purpose, objectives, and functions of 

transportation logistics 
 

Transportation logistics is a subsystem of logistics that ensures 

the movement of material flows (raw materials, goods, finished 
products) from the supplier to the consumer at minimal cost and 

within specified time frames. 

Key aspects: 

•    physical movement of goods; 
•    route optimization; 

•    minimizing transportation costs; 

•    ensuring timely delivery. 
The role of transportation logistics: 

•    connects all elements of the logistics chain; 

•    affects the cost of goods (often 20–50%); 

•    determines the level of customer service. 
Objective – to ensure the efficient, uninterrupted, and cost-

effective movement of goods. 

Main tasks: 
•    selecting the optimal mode of transportation; 

•    route planning; 

•    transportation management; 
•    reducing transportation costs; 

•    ensuring cargo safety. 
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Functions: 
•    transportation planning; 

•    organizing transportation; 

•    control and monitoring of delivery; 
•    coordinating transportation participants. 

 

9.2. Modes of transportation, organization of transportation 

processes, selection of mode of transportation and carrier, 

combination of transportation modes 

 

Modes of transportation and their characteristics: 
1. Road transport 

Advantages: 

•    high flexibility; 
•    door-to-door delivery. 

Disadvantages: 

•    high cost over long distances. 

2. Rail transport 
Advantages: 

•    efficient for bulk shipments; 

•    low cost. 
Disadvantages: 

•    limited flexibility. 

3. Maritime transport 
Advantages: 

•    the cheapest option for international shipments. 

Disadvantages: 

•    long delivery times. 
4. Air transport 

Advantages: 

•    the fastest mode of delivery. 
Disadvantages: 

•    very high cost. 

5. Pipeline transport 
•    used for liquids and gases. 

The transportation process includes: 

1.    Cargo preparation. 

2.    Loading. 
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3.    Transportation. 
4.    Unloading. 

5.    Storage (if necessary). 

Basic principles: 
•    continuity; 

•    regularity; 

•    efficiency; 
•    reliability. 

Selecting mode of transportation and carrier. 

Selection criteria: 

•    transportation cost; 
•    delivery speed; 

•    reliability; 

•    distance; 
•    type of cargo. 

Selection methods: 

•    cost comparison; 

•    minimum cost method; 
•    multi-criteria analysis. 

Combination of transportation is the organization of freight 

transportation using two or more modes of transport within a single 
logistics chain. 

Objectives: 

•    to reduce costs;  
•    to increase transportation efficiency; 

•    to optimize delivery times.  

Main types of combination transportation: 

1. Intermodal transportation: 
•    different modes of transport are used; 

•    the cargo remains in a single transport unit (container).  

2. Multimodal transportation: 
•    single operator is responsible for the entire route;  

•    single contract of carriage.  

3. Mixed transportation: 
•    different modes of transport without a single operator;  

•    multiple contracts. 

Main Combinations of Transport Modes: 

•    road + rail;  
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•    road + sea;  
•    rail + sea;  

•    road + air.  

Advantages of combining transport modes: 
•    reduced logistics costs; 

•    route optimization; 

•    ability to deliver over long distances; 
•    increased flexibility; 

•    reduced strain on individual modes of transport. 

Disadvantages: 

•    complexity of organization;  
•    need for coordination;  

•    additional transshipments;  

•    risk of delays. 
Principles of combination transportation: 

•    unity of the transport process;  

•    minimization of transshipments;  

•    coordination of schedules;  
•    economic feasibility. 

 

9.3. Transport flow management, documentation for 

transportation, modern technologies in transportation logistics, 

challenges and prospects for the development of transportation 

logistics 
 

Transport flow management involves: 

• route planning; 

• transport loading optimization; 
• transport schedule management. 

Main approaches: 

• centralized management; 
• decentralized management. 

Documentary support for transportation. Main documents: 

• waybill (TTN); 
• bill of lading (for sea transportation); 

• air waybill; 

• CMR (international road transportation). 

Modern technologies in transport logistics. Key technologies: 
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• GPS-transport monitoring; 
• TMS (Transport Management Systems); 

• RFID-technology is a technology for automatic identification of 

objects using radio waves. It allows: 
- to identify cargo; 

- to track the movement of goods; 

- to automate logistics processes; 
• route automation. 

Digitalization allows: 

• to reduce costs; 

• to increase delivery accuracy; 
• to improve control. 

Problems and prospects for development. 

Problems: 
• infrastructure failure; 

• high fuel costs; 

• border delays; 

• environmental problems. 
Prospects: 

• development of “green logistics”; 

• transport automation; 
• use of drones; 

• development of multimodal transportation. 
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Questions for discussion 
 

 

1. What is the main goal and objectives of transport logistics? 
2. Name the main functions of transport logistics. 

3. What factors influence the organization of transportation? 

4. What is the transport process and what stages does it include? 
5. Compare the main types of transport according to efficiency 

criteria. 

6. What are the key criteria for choosing a carrier? 

7. What is the compromise between cost and speed of delivery? 
8. What risks arise when transporting goods? 

9. How to develop an optimal transportation route? 

10. What methods are used to optimize transport costs? 
11. How to assess the effectiveness of transport logistics of an 

enterprise? 

12. What are the models of transport flow management? 

13. How to organize interaction between participants in the 
transport process? 

14. What logistics strategies are used in the transport sector? 

15. What modern information systems are used in transport 
logistics? 

16. How does digitalization affect transportation efficiency? 

17. What are the advantages of automating transport processes? 
18. What are the main problems of transport logistics in Ukraine? 

19. How does the state of infrastructure affect transportation 

efficiency? 

20. How do wars or global crises affect transport chains? 
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Practical exercises 
 

 

Practical exercise 1. Choosing mode of transport. 
Choose the optimal mode of transport for the following situations: 

1. Delivery of fresh flowers over a distance of 1500 km. 

2. Transportation of metal over a distance of 800 km. 
3. Delivery of electronics from China to Ukraine. 

4. Transportation of oil. 

Justify your choice based on the following criteria: 

• speed; 
• cost; 

• reliability. 

 

Practical exercise 2. Choosing the best transportation option. 

The company needs to deliver goods (10 tons) over a distance of 

1000 km. 

Options: 

Type of transport Cost (EUR/t) Delivery time 

Road 1200 2 days 

Rail 900 4 days 

Air 3000 1 day 

 
Tasks: 

• calculate the total costs; 

• choose the best option; 
• justify the decision. 

 

Practical exercise 3. Calculation of transportation costs. 

Transportation cost: 
• rate: 25 EUR/km 

• distance: 600 km 

• additional costs: 3000 EUR 
Calculate the total transportation cost. 

 

Practical exercise 4. Route optimization. 

The company delivers goods to 4 cities: 
• Berlin (Germany); 
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• Prague (Czech Republic); 
• Vienna (Austria); 

• Bratislava (Slovakia). 

Tasks: 
• build an optimal route; 

• minimize costs and distance; 

• explain the choice. 
 

Practical exercise 5. Logistics situation analysis. 

The company has frequent delivery delays. 

Tasks: 
• identify possible causes; 

• suggest 5 solutions; 

• evaluate the effectiveness of the proposed measures. 
 

Practical exercise 6. International transportation. 

The company exports furniture from Poland to Germany. 

Tasks: 
• choose a mode of transport; 

• determine the route; 

• make a list of documents; 
• assess the risks. 

 

Practical exercise 7. Logistics solution. 
The company wants to reduce transportation costs by 15%. 

Tasks: 

• propose at least 5 measures; 

• assess their impact; 
• determine the most effective. 

 

Practical exercise 8. Force majeure. 
During the transportation of goods, there was a delay at the 

border. 

Task: 
• suggest actions for the logistician; 

• minimize losses; 

• provide customer service. 
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Test tasks 
 

 

1. The main purpose of transport logistics: 
a) production of products; 

b) storage of goods; 

c) movement of goods; 
d) packaging of goods. 

 

2. Which mode of transport is the most flexible? 

a) rail; 
b) road; 

c) sea; 

d) pipeline. 
 

3. The fastest mode of transport: 

a) sea; 

b) road; 
c) air; 

d) rail. 

 

4. The cheapest mode of transport for international 

transportation: 

a) road; 
b) air; 

c) sea; 

d) rail. 

 

5. What document is used in international road transportation? 

a) bill of lading; 

b) consignment note; 
c) CMR; 

d) certificate. 
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6. What is the main criterion for choosing a mode of transport? 
a) color of the vehicle; 

b) transportation costs; 

c) car brand; 
d) country of manufacture. 

 

7. What system is used for transport management? 
a) ERP; 

b) CRM; 

c) TMS; 

d) HRM. 
 

8. What does the transport process include? 

a) only transportation; 
b) only loading; 

c) a set of operations (loading, transportation, unloading); 

d) only storage. 

 

9. What factor most influences the choice of transport? 

a) form of cargo; 

b) distance of transportation; 
c) name of the product; 

d) advertising. 

 

10. What is multimodal transport? 

a) transportation by one mode of transport; 

b) transportation by different modes of transport; 

c) transportation only by sea; 
d) transportation without documents. 
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Chapter 10 

 

 

WAREHOUSE LOGISTICS 
 
 

10.1.The nature, role, functions, and objectives of warehouse 

logistics 

10.2.Classification of warehouses, organization of warehouse 

operations, warehouse technologies and equipment 

10.3.Warehouse inventory management, automation of warehouse 

logistics, efficiency of warehouse systems 

 

10.1. The nature, role, functions, and objectives of warehouse 

logistics 
 

Warehouse logistics is a system for managing material flows 

within a warehouse and between the warehouse and other elements 
of the logistics chain. 

Main objectives: 

•    ensuring uninterrupted supply; 
•    minimizing costs; 

•    optimizing inventory; 

•    improving customer service. 

Role in logistics. The warehouse serves as: 
•    buffer between production and consumption; 

•    center for consolidating goods; 

•    element of inventory management. 
Main functions: 

•    receiving goods; 

•    storage; 

•    order fulfillment; 
•    shipping; 

•    data processing. 

Objectives: 
•    ensuring the safety of goods; 

•    optimizing warehouse operations; 

•    reducing order processing time; 
•    minimizing losses and damage. 
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10.2. Classification of warehouses, organization of warehouse 

operations, warehouse technologies and equipment 

 

Classification of warehouses: 
By Purpose: 

•    manufacturing; 

•    distribution; 
•    transit; 

•    customs. 

By ownership: 

•    owned; 
•    leased; 

•    logistics operators (3PL). 

By degree of mechanization: 
•    manual; 

•    mechanized; 

•    automated. 

By storage conditions: 
•    standard; 

•    refrigerated; 

•    specialized. 
Organization of warehouse processes. 

Main processes: 

1.    Receiving goods. 
2.    Put-away. 

3.    Storage. 

4.    Picking. 

5.    Packing. 
6.    Shipping. 

Organizational principles: 

•    FIFO, LIFO. 
FIFO (First In – First Out) 

The goods that arrived at the warehouse first are shipped first. 

Features: 
•    prevents spoilage of goods;  

•    ensures proper inventory turnover;  

•    is used for goods with expiration dates.  

Applications: 
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•    food products;  
•    pharmaceuticals;  

•    cosmetics.  

Advantages: 
•    minimizes losses from spoilage;  

•    up-to-date inventory levels;  

•    accurately reflects the actual flow of goods.  
Disadvantages: 

•    more complex to organize (requires zoning);  

•    may require more handling. 

LIFO (Last In – First Out) 
The goods that arrived last are shipped first. 

Features: 

•    used where there is no risk of spoilage;  
•    often used in stacked storage.  

Applications: 

•    building materials;  

•    raw materials;  
•    fuel resources.  

Advantages: 

•    ease of implementation;  
•    lower handling costs;  

•    suitable for bulk goods.  

Disadvantages: 
•    risk of old inventory becoming obsolete;  

•    not suitable for perishable goods. 

Warehouse technologies and equipment. 

Main equipment: 
•    racking systems; 

•    forklifts; 

•    conveyors; 
•    automated storage and retrieval systems (AS/RS). 

Technologies: 

•    barcoding; 
•    RFID: 

RFID (radio-frequency identification) is a technology for 

contactless identification of objects using radio waves. It allows for 

the automatic identification and tracking of goods without direct 
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contact or line of sight (unlike barcodes). 
Advantages: 

•    contactless reading; 

•    ability to scan multiple items simultaneously; 
•    high processing speed; 

•    reduction in human error; 

•    real-time tracking of goods. 
Disadvantages: 

•    high implementation cost; 

•    complex integration; 

•    potential interference (metal, liquids); 
•    requires specialized equipment. 

Applications in warehouse logistics: 

•    goods receipt;  
•    inventory;  

•    movement tracking;  

•    shipping;  

•    loss prevention. 
Pick-by-Light (PBL) is a visual order-picking assistance system 

that uses light indicators on racks or shelves to help pick the correct 

items. Main objective –    to increase the speed and accuracy of order 
picking in the warehouse.  

How Pick-by-Light works: 

1. The WMS (Warehouse Management System) identifies the 
items to be picked.  

2. An LED indicator lights up on the shelf where the required 

item is located.  

3. The worker retrieves the required quantity of the item.  
4. The worker presses the confirmation button on the light panel.  

5. The system automatically records the operation and moves on 

to the next item.  
System components: 

•    LED panels / indicators on the shelves;  

•    confirmation buttons (Pick Confirm);  
•    WMS / software;  

•    signal lights / displays for operators.  

Advantages: 

•    increased order picking speed (up to 2–3 times); 
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•    fewer picking errors; 
•    convenience for operators; 

•    easy integration with automated warehouses; 

•    suitable for e-commerce and small-item picking. 
Disadvantages: 

•    high implementation cost (led panels, wms integration); 

•    requires system configuration for a specific warehouse; 
•  more difficult to scale with a large number of skus without 

additional panels. 

Voice Picking (VDP, Voice-Directed Picking) is a system for 

picking orders in a warehouse using voice instructions: 
•  the worker receives tasks through a headset;  

•  voice commands indicate what to pick, where it is, and in what 

quantity;  
• the worker confirms completion by voice or by pressing a 

button.  

goal: 

•  to enable hands-free/eyes-free picking and increase speed and 
accuracy.  

How the Voice Picking System works: 

1. The WMS (Warehouse Management System) sends tasks to the 
voice system.  

2. The worker hears a voice instruction: “Go to section A, shelf 

12, and pick 3 units of item X.”  
3. The worker completes the task and confirms it.  

4. The system updates the order status and issues the next 

command.  

System components: 
•    headset;  

•    microphone and voice receiver;  

•    WMS / software;  
•    voice command server.  

Advantages of Voice Picking: 

•  hands-free and eyes-free—the operator can work with both 
hands; 

•    accuracy increases to 99.5–99.9%; 

•    order picking speed increases by 10–30%; 

•    easy integration with WMS; 
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•    suitable for large warehouses and a high number of SKUs; 
•    reduction in errors and returns. 

Disadvantages: 

•    cost of equipment and licenses; 
•    need for staff to adapt to voice commands; 

•    background noise can affect accuracy; 

•    limited effectiveness in very noisy production environments. 
 

10.3. Warehouse inventory management, automation of 

warehouse logistics, efficiency of warehouse systems 

 
Warehouse inventory management. Main models: 

•    EOQ (Economic Order Quantity); 

•    Just-in-Time (JIT); 
•    Safety stock. 

Safety stock (SS) is additional inventory held in the warehouse 

beyond the average demand to protect against unforeseen 

fluctuations in demand and supply delays. 
Objectives: 

•    to avoid stockouts;  

•    to ensure consistent order fulfillment;  
•    to improve supply chain reliability.  

Reasons for use: 

1. Demand uncertainty (seasonal fluctuations, promotional 
campaigns).  

2.   Supply delays (transportation issues, production stoppages).  

3.   Forecasting errors.  

4. Internal operational risks (equipment breakdowns, staff 
shortages). 

SS=(Dmax−Dˉ)×LT 

Average demand Dˉ  
Maximum demand Dmax  

Lead time LT 

 
Key metrics: 

•    inventory turnover; 

•    service level; 

•    warehouse fill rate. 
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Automation of warehouse logistics. Key Systems: 
•    WMS (Warehouse Management System); 

Warehouse Management System (WMS) is a software application 

designed to manage, control, and optimize warehouse operations. It 
supports the efficient movement and storage of goods within a 

warehouse, from receiving and put-away to inventory management, 

order picking, packing, and shipping. WMS provides real-time 
visibility of inventory, improves warehouse productivity, reduces 

operational costs, and enhances order accuracy. 

Key functions of a WMS: 

– receiving and inspecting incoming goods; 
– inventory tracking and stock control in real time; 

– optimizing storage locations (slotting); 

– order picking and packing management; 
– shipping and dispatch coordination; 

– barcode and RFID integration; 

– labor and workforce management; 

– warehouse performance reporting and analytics. 
Benefits of WMS: 

– increased inventory accuracy; 

– faster order fulfillment; 
– reduced warehouse operating costs; 

– improved space utilization; 

– lower picking and shipping errors; 
– enhanced customer satisfaction; 

– better visibility and traceability throughout warehouse 

operations. 

•    ERP integration; 
ERP Integration in warehouse is the process of connecting an 

Enterprise Resource Planning (ERP) system with a Warehouse 

Management System (WMS) to ensure the seamless exchange of 
information between warehouse operations and other business 

functions. This integration enables real-time synchronization of 

inventory, orders, procurement, production, sales, and financial data, 
improving the efficiency and accuracy of warehouse management. 

When goods are received, stored, picked, packed, or shipped, the 

warehouse system automatically updates the ERP system. As a 

result, inventory levels, purchase orders, customer orders, and 
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financial records remain accurate across the entire organization. 
Warehouse employees can access up-to-date information, while 

managers gain real-time visibility into stock availability and 

warehouse performance. 
Key functions of ERP Integration in warehouse: 

– automatic synchronization of inventory data; 

– integration of receiving, storage, picking, packing, and 
shipping processes; 

– real-time order processing and fulfillment; 

– purchase order and supplier management; 

– barcode and RFID data exchange; 
– inventory forecasting and replenishment; 

– financial and accounting updates; 

– warehouse performance monitoring and reporting. 
Benefits of ERP Integration in Warehouse 

– improved inventory accuracy and visibility; 

– faster order fulfillment and reduced processing time; 

– elimination of duplicate data entry; 
– lower operational costs and fewer human errors; 

– better coordination between warehouse, procurement, sales, 

and finance; 
– enhanced customer service through accurate stock information; 

– greater productivity and warehouse efficiency; 

– data-driven decision-making with real-time reporting. 
•    IoT in warehouses; 

IoT (Internet of Things) in warehouses refers to the use of 

internet-connected devices, sensors, and smart equipment to monitor, 

automate, and optimize warehouse operations in real time. IoT 
technology enables continuous communication between warehouse 

assets, inventory, equipment, and management systems, improving 

operational efficiency, inventory accuracy, and decision-making. 
IoT devices collect and transmit data from various warehouse 

activities, including inventory movement, equipment performance, 

environmental conditions, and employee operations. This data is 
integrated with Warehouse Management Systems (WMS) and 

Enterprise Resource Planning (ERP) systems, allowing managers to 

monitor warehouse performance and respond quickly to operational 

issues. 
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Key applications of IoT in warehouses: 

– real-time inventory tracking using RFID tags and smart 

sensors; 
– monitoring the location and condition of goods; 

– automated stock level monitoring and replenishment; 

– tracking forklifts, pallets, and warehouse equipment; 
– monitoring temperature and humidity for sensitive products; 

– predictive maintenance of warehouse machinery; 

– energy management and warehouse security; 

– integration with WMS and ERP systems for real-time data 
exchange. 

Benefits of IoT in warehouses: 

– improved inventory accuracy and visibility; 
– faster warehouse operations and order fulfillment; 

– reduced inventory losses and picking errors; 

– lower operating and maintenance costs; 

– better utilization of warehouse space and equipment; 
– enhanced product quality through environmental monitoring; 

– increased employee productivity and workplace safety; 

– data-driven decision-making through real-time analytics. 
Warehouse system efficiency. Warehouse KPIs: 

•    picking accuracy (%); 

•    order fulfillment time; 
•    cost per unit; 

•    staff productivity. 

Methods for improving efficiency: 

•    route optimization; 
•    automation; 

•    staff training; 

•    implementation of lean logistics. 
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Questions for discussion 
 

 

1. What is warehouse logistics? 
2. What is the role of a warehouse in the logistics supply chain? 

3. What are the main functions of a warehouse? 

4. What is the difference between a warehouse and a distribution 
center? 

5. What are the main tasks of warehouse logistics? 

6. What is material flow in a warehouse? 

7. What types of warehouse operations are you familiar with? 
8. What is warehouse infrastructure? 

9. What factors influence warehouse organization? 

10. What does efficiency in warehouse logistics mean? 
11. Why is it important to optimize warehouse processes? 

12. What is the FIFO principle, and where is it applied? 

13. What are the benefits of using ABC analysis in a warehouse? 

14. How does warehouse zoning affect operational efficiency? 
15. Explain the differences between a manual and an automated 

warehouse. 

16. How does the level of mechanization affect warehouse 
productivity? 

17. Why is it important to monitor warehouse inventory? 

18. What risks arise from improper storage of goods? 
19. How does warehouse logistics affect customer service levels? 

20. What are the advantages and disadvantages of owned versus 

leased warehouses? 

21. How does the implementation of a WMS affect a company’s 
operations? 

22. Which key performance indicators (KPIs) are most important 

for evaluating a warehouse? 
23. How can warehouse operating costs be reduced? 

24. What factors determine the choice of a warehouse location? 

25. How is digitalization changing warehouse logistics? 
26. How can a warehouse be adapted to crisis conditions (war, 

pandemic)? 
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Practical exercises 
 

 

Practical exercise 1. Warehouse classification. 
The company’s warehouse: 

•    stores frozen products;  

•    uses automated racking systems;  
•    serves retail chains.  

Task: 

Classify the warehouse by: 

•    purpose;  
•    storage type;  

•    level of automation. 

 

Practical exercise 2. Analysis of warehouse processes. 
Delays are occurring in order fulfillment at the warehouse. 

Tasks: 

•    identify possible causes; 
•    propose 3–5 measures to optimize the process. 

 

Practical exercise 3. Safety stock. 
Given: 

•    average demand – 100 units/day;  

•    maximum demand – 140 units/day;  
•    lead time – 5 days.  

Task: calculate the safety stock. 

 

Practical exercise 4. Warehouse layout. 
Task: 

Develop a layout diagram (explanatory diagram) of the 

warehouse, taking into account: 
•    receiving areas;  

•    storage areas;  

•    picking areas;  
•    shipping areas.  

Present the diagram in the form of a flowchart. 
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Practical exercise 5. Equipment selection. 
The company plans to open a 2,000 m² warehouse. 

Tasks: 

•    identify the necessary equipment; 
•    justify the selection (racking, machinery, IT systems). 

 

Practical exercise 6. Warehouse optimization. 
The company has a high error rate in order fulfillment (15%). 

Tasks: 

•    identify the causes; 

•    propose solutions (process-related and organizational). 
 

Practical exercise 7. WMS Implementation. 
The warehouse operates manually, resulting in a high number of 

errors and delays. 

Tasks: 

•    justify the feasibility of implementing a WMS;  

•    describe the expected results. 
 

Practical exercise 8. Lean warehouse. 
Propose measures for implementing Lean principles in the 

warehouse: 

•    reducing waste;  

•    optimizing processes;  
•    improving efficiency. 
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Test tasks 
 

 

1. The main function of a warehouse: 
a) production; 

b) storage; 

c) advertising; 
d) transportation. 

 

2. What does the FIFO principle mean? 

a) last in, first out; 
b) first in, first out; 

c) random selection; 

d) first out, most expensive goods. 
 

3. Which system is used for warehouse management? 

a) CRM; 

b) ERP; 
c) WMS; 

d) MRP. 

 

4. Warehouse operations include: 

a) production; 

b) order fulfillment; 
c) marketing; 

d) advertising. 

 

5. What is ABC analysis? 
a) method of transportation; 

b) classification of goods by importance; 

c)method of packaging; 
d) method of warehousing. 
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6. Which metric characterizes the speed at which goods move 

through a warehouse? 

a) service level; 

b) inventory turnover; 
c) profit; 

d) number of employees. 

 

7. What is a WMS? 

a) transportation management system; 

b) warehouse management system; 

c) financial system; 
d) marketing system. 

 

8. Which type of warehouse is designed for rapid distribution of 

goods? 

a) manufacturing; 

b) distribution center; 

c) customs; 
d) reserve. 

 

9. The main goal of warehouse automation is: 
a) to increase the number of employees; 

b) to reduce errors; 

c) to increase warehouse space; 
d) to reduce the product range. 

 

10. Which inventory management method aims to minimize 

inventory levels? 
a) EOQ; 

b) JIT; 

c) FIFO; 
d) ABC. 
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ROLE PLAYING ACTIVITIES FOR MODULE 2 
 

To Chapter 6 

 

Negotiations with suppliers and procurement optimization 

 

Students are divided into groups (5–7 people in each). 
Participant roles: 

1. Company Procurement Manager – responsible for procurement 

planning, supplier selection, and inventory management. 

2. Suppliers – offer various delivery terms (price, lead time, 
reliability, discounts). 

3.  Company’s financial manager – evaluates procurement costs 

and the procurement budget. 
4. Logistics manager – evaluates delivery options and 

warehousing costs. 

 

Tables listing suppliers and delivery terms: 

Supplier Price 

per kg 

Delivery 

time 

Reliability Discount for 

large orders 

A 45 EUR 5 days     90% 0% 

B 42 EUR 10 days     70% 5% for orders over 
10,000 kg 

C 48 EUR 3 days     95% 0% 

 

Information about the company’s needs: 
• the company needs to produce 5,000 units per month. 

• it takes 2 kg of raw materials to produce 1 unit. 

Storage costs: 2 EURkg per month. 
Safety stock: 500 kg. 

Possible scenarios: 

• one of the suppliers is unable to deliver the goods on time due to 
force majeure; 

• it is necessary to purchase several types of raw materials 

simultaneously; 

• limited procurement budget; 
• possibility of using a VMI or Just-in-Time system. 
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Expected outcomes: 
• learn to evaluate suppliers and delivery terms; 

• learn to balance price, lead times, reliability, and risks; 

• practice negotiation and strategic decision-making in 
procurement logistics. 
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To Chapter 7 
 

Optimization of the company’s production process 

 
The company manufactures household appliances. Recently, the 

following problems have arisen: 

•    delays in production; 
•    a buildup of work in progress; 

•    excess inventory; 

•    uneven utilization of equipment; 

•    delays in the delivery of materials. 
The company’s management decided to hold a meeting to 

optimize production logistics. 

 
Roles of participants: 

Students are divided into 5–6 roles. 

1. Director 

Responsibilities: 
•    coordinates the discussion; 

•    makes the final decision; 

•    sets strategic directions for development. 
2. Production manager 

Responsibilities: 

•    organizing the production process; 
•    utilizing production capacity; 

•    planning production. 

Task: 

•    propose measures to shorten the production cycle. 
3. Logistics manager 

Responsible for: 

•    managing material flows; 
•    optimizing inventory; 

•    coordinating between departments. 

Tasks: 
•    propose logistics tools (JIT, Kanban, Lean). 

4. Procurement manager 

Responsible for: 

•    purchasing raw materials; 



125 

 

•    working with suppliers; 
•    organizing procurement. 

Task: 

•    propose solutions for a stable supply of materials. 
5. Financial manager 

Responsible for: 

•    company expenses; 
•    financial efficiency of production. 

Task: 

•    assess the economic efficiency of the proposed solutions. 

6. Quality control manager 
Responsible for: 

•    product quality; 

•    reducing defects. 
Task: 

•    propose measures to improve production quality. 

 

Questions for discussion after the game: 
1. What were the main logistics challenges identified? 

2. Which solutions proved to be the most effective? 

3. What logistics tools could be implemented at the company? 
4. How does coordination between departments affect production 

efficiency? 
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To Chapter 8 
 

Distribution system optimization: strategic decision for the 

company 
 

Objectives:  

•    develop practical skills in sales logistics management; 
•    learn to make logistics decisions; 

•    develop analytical thinking and teamwork skills. 

 

Game plot. You are the top management team of the company 
facing problems in its distribution system: 

•    delivery delays; 

•    rising costs; 
•    customer dissatisfaction. 

The company plans to overhaul its logistics system, drawing on 

the experience of leading global companies. 

 
Company options (selected by groups). Each group works on the 

business model of one company: 

•    Amazon – fast delivery; 
•    Zara – quick response to demand; 

•    IKEA – cost minimization. 

 
Roles of team members in each team. 

1.    Logistics manager 

•    responsible for the flow of goods and delivery. 

2.    CFO 
•    monitors expenses. 

3.    Marketing specialist 

•    represents the interests of customers. 
4.    Warehouse manager / Operations manager 

•    is responsible for warehouses and inventory. 

5.    CEO 
•    makes the final decision. 
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Tasks:  
1.    Select a logistics strategy 

(Push / Pull / Agile / Lean / Omnichannel) 

2.    Propose: 
•    a distribution channel structure; 

•    a warehouse layout; 

•    delivery methods; 
•    last-mile solutions. 

3.    Propose innovations: 

•    digital systems; 

•    automation; 
•    cost optimization. 

 

Additional challenges:  
•    sharp increase in demand; 

•    transportation delays; 

•    rising fuel prices; 

•    logistics system failure. 
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To Chapter 9 
 

Organizing transportation services 

 
Objectives: 

•    develop practical skills in making logistics decisions; 

•    teach participants how to work under resource constraints; 
•    develop negotiation and teamwork skills. 

 

The manufacturing company needs to deliver products (select 

product type) from a warehouse in Ukraine to a customer in Europe. 
Several constraints arise during the process: 

•    a limited budget; 

•    delivery deadlines; 
•    risks (delays, damage, customs procedures). 

 

Roles of participants. Students are divided into groups: 

1. Manufacturer:  
•    defines requirements (price, deadline, volume); 

•    selects a carrier; 

•    monitors the process. 
2. Logistics company: 

•    plans transportation; 

•    proposes routes; 
•    optimizes costs. 

3. Carriers (3 groups): 

•    road transport; 

•    rail transport; 
•    multimodal transport. 

Each group: 

•    proposes its own terms; 
•    argues its advantages. 

4. Customs service: 

•    checks documents; 
•    may cause delays. 

5. Client 

•    evaluates delivery quality; 

•    sets requirements. 
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Task – to organize transportation: 
•    quickly; 

•    inexpensively; 

•    reliably. 
 

Specific tasks: 

•    select a mode of transportation; 
•    plan a route; 

•    justify costs; 

•    assess risks; 

•    agree on terms between the parties. 
 

Force majeure 

Possible situations: 
•    delays at the border; 

•    vehicle breakdown; 

•    increase in fuel costs; 

•    damage to cargo. 
Participants must: 

•    make decisions quickly; 

•    change the route or mode of transport. 
 

Expected outcomes 

Students should: 
•    understand real-world logistics processes; 

•    learn to make decisions under conditions of uncertainty; 

•    develop analytical thinking. 
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To Chapter 10 
 

Effective warehouse management 

 
Objectives: 

•    develop practical warehouse management skills;  

•    teach participants how to make logistics decisions;  
•    foster teamwork and analytical thinking.  

 

Situation: 

The company is facing problems in the warehouse: 
•    delays in order processing;  

•    picking errors;  

•    warehouse overload;  
•    rising costs.  

 

Task: 

•    optimize warehouse operations. 
 

Roles of participants: 

1.    Warehouse manager:  
•    is responsible for operational activities;  

•    oversees staff and processes.  

2.    Logistics specialist:  
•    analyzes the flow of goods;  

•    proposes process optimizations.  

3.    Financial manager:  

•    evaluates expenses;  
•    monitors the budget.  

4.    IT specialist:  

•    is responsible for automation;  
•    proposes WMS solutions.  

5.    Customer / Sales representative:  

•    raises complaints;  
•    sets service requirements.  

6.    Warehouse pperator (optional): 

•    describes real-world problems “from the inside.” 
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Variations:  
Option 1: “Limited budget”: 

•    the financial manager sets a limit;  

•    the team must choose only 2–3 solutions.  
Option 2: “Crisis”: 

•    sharp increase in orders (e-commerce);  

•    the warehouse is overloaded.  
Option 3: “Automation vs. people”: 

•    part of the team supports automation;  

• part of the team supports process optimization without 

investment.  
 

Expected outcomes 

Students: 
•    understand the real-world challenges facing the warehouse;  

•    are able to make logistics decisions;  

•    work as a team;  

•    apply theory to practice. 
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SUCCESS CASES OF COMPANIES IN LOGISTICS 
 

To Chapter 2 

 
Enterprise Resource Planning (ERP) systems have transformed 

logistics by integrating procurement, inventory management, 

warehousing, transportation, production, sales, and finance into a 
single information system. Many global companies have successfully 

implemented ERP solutions to improve supply chain efficiency, 

reduce costs, and enhance customer satisfaction. 

One of the most successful examples is Amazon. The company 
uses an integrated ERP environment together with advanced 

warehouse management systems to coordinate millions of customer 

orders every day. Real-time inventory tracking, automated 
procurement, and optimized order processing enable Amazon to 

deliver products quickly while maintaining high inventory accuracy 

and efficient warehouse operations. 

Another notable example is DHL, one of the world's leading 
logistics providers. DHL has implemented ERP systems to integrate 

transportation management, warehouse operations, procurement, and 

financial management across its global network. The system 
provides complete visibility of shipments, improves communication 

between departments, reduces transportation costs, and supports 

faster decision-making. 
In the automotive industry, Toyota combines ERP systems with 

Lean Manufacturing and Just-in-Time (JIT) principles. ERP supports 

production planning, supplier coordination, inventory management, 

and material requirements planning (MRP). As a result, Toyota 
maintains low inventory levels, minimizes waste, improves 

production efficiency, and ensures reliable product delivery. 

Walmart is another excellent example of successful ERP 
implementation. The retailer integrates procurement, inventory 

management, distribution, and supplier collaboration through its ERP 

platform. This integration enables accurate demand forecasting, rapid 
inventory replenishment, reduced stock shortages, and lower 

logistics costs while ensuring products are available when customers 

need them. 
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Warehouse Management Systems (WMS) have become an 
essential technology for logistics companies seeking to improve 

warehouse efficiency, inventory accuracy, and customer service. By 

automating warehouse operations and integrating them with 
transportation, procurement, and enterprise resource planning 

systems, WMS enables organizations to optimize the flow of goods 

throughout the supply chain. Several global logistics companies have 
successfully implemented WMS solutions and achieved significant 

operational improvements. 

One of the best-known examples is DHL. The company operates 

thousands of warehouses and distribution centers worldwide, 
handling millions of shipments each day. DHL implemented 

advanced WMS solutions that integrate barcode scanning, RFID 

technology, and real-time inventory tracking. The system optimizes 
receiving, storage, order picking, packing, and shipping processes 

while providing managers with complete visibility of warehouse 

operations. As a result, DHL has improved inventory accuracy, 

reduced order processing time, increased warehouse productivity, 
and enhanced customer satisfaction through faster and more reliable 

deliveries. 

Another successful example is FedEx. To support its global 
distribution network, FedEx uses WMS technologies integrated with 

automated sorting systems and transportation management software. 

Real-time inventory updates and automated warehouse workflows 
allow the company to process large volumes of parcels efficiently 

while minimizing handling errors. The implementation of WMS has 

improved shipment visibility, optimized warehouse space utilization, 

and reduced operational costs. 
DB Schenker has also adopted modern WMS solutions across its 

global warehouse network. The company uses digital warehouse 

management, barcode technology, and automated inventory control 
to support customers in industries such as automotive, healthcare, 

and consumer goods. The WMS enables accurate inventory tracking, 

faster order fulfillment, and seamless integration with transportation 
management systems, allowing customers to monitor inventory and 

shipments in real time. 

Another leading logistics provider, Kuehne+Nagel, has 

implemented cloud-based WMS solutions that support omnichannel 
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distribution and e-commerce logistics. The system automates 
warehouse processes, improves labor productivity, and provides 

advanced analytics for inventory optimization. Integration with ERP 

and transportation systems enables efficient coordination between 
suppliers, warehouses, and customers, resulting in faster deliveries 

and improved supply chain performance. 

Transportation Management System (TMS) is a software 
solution that helps organizations plan, execute, monitor, and 

optimize the movement of goods. It supports route planning, carrier 

selection, shipment tracking, freight cost management, and delivery 

scheduling. Many global logistics companies have successfully 
implemented TMS solutions to improve transportation efficiency, 

reduce logistics costs, and enhance customer service. 

One of the leading examples is DHL. DHL uses advanced TMS 
solutions to coordinate road, air, sea, and rail transportation across 

more than 220 countries and territories. The system integrates 

transportation planning with warehouse operations and Enterprise 

Resource Planning (ERP) systems, allowing the company to 
optimize delivery routes, monitor shipments in real time, and 

improve communication with customers. As a result, DHL has 

reduced transportation costs, increased vehicle utilization, and 
achieved faster, more reliable deliveries. 

Another successful example is UPS. UPS developed an advanced 

transportation management and route optimization system that 
analyzes traffic conditions, delivery locations, fuel consumption, and 

vehicle capacity. The system helps drivers follow the most efficient 

routes while reducing unnecessary mileage and delivery time. This 

technology has enabled UPS to lower fuel consumption, improve on-
time delivery performance, and reduce greenhouse gas emissions 

while maintaining a high level of customer service. 

FedEx also relies on an integrated TMS to manage its global 
transportation network. The system provides real-time shipment 

visibility, automated carrier management, and predictive delivery 

planning. Customers can track shipments throughout the 
transportation process, while logistics managers use analytics to 

improve delivery performance and resource utilization. The 

implementation of TMS has increased operational efficiency, 

reduced transportation delays, and strengthened customer 
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confidence. 
Another excellent example is Maersk. As one of the world's 

largest shipping and logistics providers, Maersk uses TMS to 

coordinate multimodal transportation involving ships, trucks, 
railways, and ports. The system optimizes container movements, 

improves scheduling, and integrates transportation data with 

warehouse management and customs documentation. This has 
resulted in better supply chain visibility, lower transportation costs, 

and improved coordination across global logistics operations. 

GPS tracking has become a fundamental technology in modern 

logistics, enabling companies to monitor vehicle locations, optimize 
delivery routes, improve fleet management, and provide real-time 

shipment visibility. By integrating GPS tracking with Transportation 

Management Systems (TMS), Enterprise Resource Planning (ERP), 
and fleet management software, logistics companies can reduce 

transportation costs, improve delivery reliability, and enhance 

customer satisfaction. 

One of the most successful examples is DHL. DHL uses GPS 
tracking across its global fleet to monitor the real-time location of 

trucks and delivery vehicles. The technology enables dispatchers to 

optimize routes, respond quickly to traffic disruptions, and provide 
customers with accurate delivery estimates. GPS tracking also 

improves vehicle utilization, reduces fuel consumption, and enhances 

driver safety. As a result, DHL has achieved greater operational 
efficiency and more reliable delivery services. 

Another leading example is UPS. UPS combines GPS tracking 

with advanced route optimization software to manage millions of 

deliveries every day. Dispatchers continuously monitor vehicle 
locations and adjust routes based on traffic conditions, weather, and 

delivery priorities. Real-time GPS data helps reduce unnecessary 

mileage, improve on-time delivery performance, and lower fuel 
consumption. Customers also benefit from accurate shipment 

tracking and estimated delivery times. 

FedEx has integrated GPS tracking into its global transportation 
network to provide end-to-end shipment visibility. Vehicles transmit 

location data continuously, allowing logistics managers to monitor 

delivery progress and respond quickly to unexpected delays. 

Customers can track their shipments in real time through online 
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platforms, improving transparency and confidence in the delivery 
process. GPS tracking has also helped FedEx improve fleet 

utilization and reduce transportation costs. 

Another successful implementation can be found at Amazon. The 
company uses GPS technology to monitor delivery vehicles and 

support its last-mile logistics operations. Drivers receive optimized 

navigation instructions, while customers can track deliveries in real 
time through Amazon's mobile application. GPS integration allows 

Amazon to improve route planning, reduce delivery times, and 

increase the efficiency of its rapidly expanding logistics network. 

Big Data has become a strategic asset in modern logistics, 
enabling companies to analyze massive volumes of information from 

transportation networks, warehouses, customers, suppliers, GPS 

devices, and IoT sensors. By transforming data into actionable 
insights, logistics companies can optimize operations, predict 

demand, reduce costs, and improve customer service. Many global 

logistics providers have successfully implemented Big Data 

technologies to strengthen their supply chain performance. 
One of the leading examples is DHL. DHL uses Big Data 

analytics to monitor millions of shipments, analyze transportation 

performance, and predict potential delivery disruptions. Data 
collected from vehicles, warehouses, weather reports, and traffic 

systems are processed in real time to optimize delivery routes and 

improve warehouse operations. By using predictive analytics, DHL 
can identify bottlenecks before they occur, reduce transportation 

delays, and enhance supply chain visibility. 

Another successful implementation is found at UPS. UPS 

analyzes large volumes of operational data generated by its vehicles, 
drivers, customers, and delivery routes. Big Data supports route 

optimization, vehicle maintenance scheduling, and fuel consumption 

analysis. Predictive analytics helps the company reduce operating 
costs, improve delivery reliability, and increase fleet efficiency. The 

continuous analysis of transportation data also enables UPS to make 

faster and more informed operational decisions. 
Amazon is another excellent example of Big Data implementation 

in logistics. The company collects enormous amounts of data from 

customer orders, warehouse operations, supplier performance, and 

delivery networks. Advanced analytics are used to forecast demand, 
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optimize inventory levels, improve warehouse productivity, and 
support personalized customer services. By analyzing purchasing 

behavior and seasonal trends, Amazon can position products closer 

to customers, reducing delivery times and logistics costs. 
Maersk also relies on Big Data to improve global shipping 

operations. The company collects data from ships, ports, weather 

systems, cargo containers, and fuel consumption sensors. These data 
are analyzed to optimize shipping routes, improve vessel scheduling, 

reduce fuel usage, and increase supply chain transparency. Big Data 

enables Maersk to make better operational decisions while improving 

the reliability of international freight transportation. 
Artificial Intelligence (AI) is transforming the logistics industry 

by improving decision-making, automating routine tasks, and 

optimizing supply chain operations. AI technologies such as machine 
learning, computer vision, predictive analytics, and intelligent 

automation help logistics companies forecast demand, optimize 

transportation routes, improve warehouse operations, and enhance 

customer service. Many global logistics providers have successfully 
implemented AI to increase efficiency and reduce operating costs. 

One of the leading examples is DHL. DHL uses AI to optimize 

transportation planning, predict shipment delays, and improve 
warehouse operations. Machine learning algorithms analyze real-

time data from vehicles, weather conditions, traffic, and customer 

orders to recommend the most efficient delivery routes. AI also 
supports demand forecasting and warehouse automation, enabling 

DHL to improve delivery reliability, reduce transportation costs, and 

enhance overall supply chain performance. 

Another successful example is Amazon. Amazon applies AI 
throughout its logistics network, from demand forecasting and 

inventory optimization to robotic warehouse operations and last-mile 

delivery planning. AI analyzes customer purchasing patterns to 
predict future demand, allowing products to be positioned closer to 

customers before orders are placed. Intelligent robots assist 

warehouse employees by transporting inventory, while AI-powered 
route optimization helps delivery drivers reduce travel time and 

improve delivery accuracy. 

UPS has also integrated AI into its transportation management 

processes. The company combines artificial intelligence with GPS 
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tracking and predictive analytics to optimize delivery routes based on 
traffic conditions, weather forecasts, package volumes, and vehicle 

capacity. AI continuously evaluates transportation data and 

recommends operational improvements, helping UPS reduce fuel 
consumption, improve fleet utilization, and increase on-time delivery 

performance. 

Another important example is FedEx. FedEx uses AI to enhance 
shipment tracking, customer support, and predictive maintenance of 

its transportation fleet. Machine learning models analyze equipment 

performance to identify potential mechanical failures before they 

occur, reducing vehicle downtime and maintenance costs. AI-
powered analytics also improve delivery planning and provide 

customers with more accurate estimated delivery times. 

The rapid growth of e-commerce has transformed the logistics 
industry by increasing demand for fast, accurate, and flexible 

delivery services. To meet customer expectations, logistics 

companies have invested in advanced technologies such as 

automated warehouses, Transportation Management Systems (TMS), 
Warehouse Management Systems (WMS), artificial intelligence 

(AI), and real-time shipment tracking. These innovations have 

enabled companies to process millions of online orders efficiently 
while improving customer satisfaction. 

One of the most successful examples is Amazon. Amazon has 

built one of the world's most advanced e-commerce logistics 
networks, consisting of highly automated fulfillment centers, 

regional distribution hubs, and last-mile delivery services. The 

company uses AI-powered demand forecasting, robotic warehouse 

systems, and real-time inventory management to process millions of 
customer orders every day. Customers can track their shipments in 

real time, while optimized delivery routes help ensure fast and 

reliable service. These innovations have enabled Amazon to offer 
same-day and next-day delivery in many markets. 

Another leading example is DHL, which has expanded its 

logistics services to support the rapid growth of online retail. DHL 
provides warehousing, order fulfillment, international shipping, and 

returns management for e-commerce businesses of all sizes. By 

integrating WMS, TMS, and AI technologies, DHL helps online 

retailers improve inventory accuracy, optimize delivery routes, and 
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provide customers with real-time shipment visibility. These solutions 
have significantly reduced delivery times and improved overall 

supply chain performance. 

Alibaba has also revolutionized e-commerce logistics through its 
smart logistics network. By combining cloud computing, Big Data, 

AI, and automated warehouses, Alibaba manages millions of online 

transactions during major shopping events such as Singles' Day. 
Advanced logistics technologies enable the company to forecast 

demand, optimize inventory distribution, and coordinate deliveries 

across an extensive network of logistics partners, ensuring rapid and 

reliable order fulfillment. 
Another successful example is FedEx, which has adapted its 

global transportation network to meet the growing demands of e-

commerce. FedEx offers integrated fulfillment, express delivery, 
shipment tracking, and returns management services for online 

retailers. Real-time tracking systems, automated sorting facilities, 

and predictive analytics enable the company to handle increasing 

parcel volumes while maintaining high delivery reliability and 
customer satisfaction. 

Green logistics focuses on reducing the environmental impact of 

transportation, warehousing, packaging, and supply chain operations 
while maintaining high levels of efficiency and customer service. 

Logistics companies are increasingly adopting sustainable practices 

such as electric vehicles, alternative fuels, energy-efficient 
warehouses, route optimization, and carbon emission monitoring. 

These initiatives not only support environmental protection but also 

reduce operating costs and improve corporate reputation. 

One of the leading examples is DHL. DHL has implemented a 
comprehensive green logistics strategy that includes electric delivery 

vehicles, bicycle couriers in urban areas, and warehouses powered by 

renewable energy. The company also uses artificial intelligence and 
transportation management systems to optimize delivery routes, 

reducing fuel consumption and greenhouse gas emissions. In 

addition, DHL monitors its carbon footprint and offers customers 
carbon-neutral shipping options, helping businesses achieve their 

sustainability goals. 

Another successful example is UPS. UPS has invested heavily in 

alternative-fuel vehicles, including electric, hybrid, and compressed 
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natural gas (CNG) trucks. The company also uses advanced route 
optimization software to minimize unnecessary driving distances and 

fuel consumption. These initiatives have reduced carbon emissions, 

improved fuel efficiency, and lowered transportation costs while 
maintaining reliable delivery services. 

Maersk is a global leader in sustainable maritime logistics. The 

company is investing in low-emission vessels powered by green 
methanol and other alternative fuels to reduce greenhouse gas 

emissions from ocean transportation. Maersk also uses digital 

technologies and data analytics to optimize shipping routes, improve 

fuel efficiency, and reduce idle time at ports. These innovations 
contribute to more sustainable and efficient global supply chains. 

Another important example is DB Schenker. The company has 

introduced electric trucks, energy-efficient warehouses, and 
environmentally friendly rail freight solutions to reduce the 

environmental impact of logistics operations. DB Schenker also 

applies digital transportation planning systems that improve vehicle 

utilization and decrease empty trips, helping lower fuel consumption 
and carbon emissions while maintaining high service quality. 

The globalization of supply chains has enabled companies to 

source materials, manufacture products, and distribute goods across 
multiple countries and continents. Modern logistics companies 

support global supply chains by integrating transportation, 

warehousing, customs management, digital technologies, and real-
time information systems. As international trade continues to grow, 

logistics providers play a critical role in ensuring that products move 

efficiently, safely, and cost-effectively around the world. 

One of the best examples is DHL. DHL operates one of the 
world's largest international logistics networks, serving more than 

220 countries and territories. The company integrates air, sea, road, 

and rail transportation with warehousing, customs brokerage, and 
supply chain management services. By using advanced digital 

platforms, real-time shipment tracking, and predictive analytics, 

DHL provides customers with complete visibility across global 
supply chains. This integrated approach enables businesses to reduce 

transportation delays, improve inventory management, and respond 

quickly to changes in global demand. 

Another leading example is Maersk. As one of the world's largest 
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container shipping companies, Maersk connects manufacturers, 
suppliers, ports, and customers through an extensive global 

transportation network. The company has expanded beyond ocean 

shipping by offering integrated logistics services, including 
warehousing, inland transportation, customs clearance, and supply 

chain visibility. Digital technologies allow customers to monitor 

shipments in real time, optimize transportation schedules, and 
improve coordination across international markets. 

Kuehne+Nagel has also successfully implemented global supply 

chain solutions for industries such as automotive, healthcare, 

aerospace, and consumer goods. The company combines multimodal 
transportation, warehouse management, inventory optimization, and 

digital tracking systems to coordinate complex international logistics 

operations. Its integrated logistics platform provides customers with 
end-to-end visibility, helping them reduce costs, improve delivery 

performance, and manage global risks more effectively. 

Another successful example is DB Schenker, which manages 

international supply chains through a worldwide network of logistics 
centers, distribution facilities, and transportation services. The 

company uses cloud-based logistics platforms, artificial intelligence, 

and data analytics to optimize cross-border transportation, improve 
customs processes, and increase supply chain resilience. These 

technologies enable businesses to adapt quickly to disruptions such 

as changing market demand, transportation delays, and geopolitical 
challenges. 

The development of omnichannel systems has transformed 

modern logistics by integrating physical stores, online platforms, 

mobile applications, and distribution networks into a single, seamless 
customer experience. Logistics companies support omnichannel 

strategies by ensuring that inventory, transportation, warehousing, 

and order fulfillment are synchronized across all sales channels. 
Advanced technologies such as Warehouse Management Systems 

(WMS), Transportation Management Systems (TMS), Enterprise 

Resource Planning (ERP), and artificial intelligence (AI) enable 
companies to deliver products quickly and efficiently regardless of 

where customers place their orders. 

One of the most successful examples is Amazon. Amazon 

operates a highly integrated omnichannel logistics network that 
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combines online shopping, fulfillment centers, physical retail stores, 
and last-mile delivery services. The company uses AI-powered 

demand forecasting, real-time inventory management, and automated 

warehouses to ensure that products are available across multiple 
sales channels. Customers can order through the website or mobile 

application and receive fast home delivery or collect products from 

designated pickup locations, creating a seamless shopping 
experience. 

Another leading example is Walmart. Walmart has successfully 

integrated its physical stores, e-commerce platform, and distribution 

centers into a unified omnichannel system. Customers can purchase 
products online, choose home delivery, or use Buy Online, Pick Up 

In Store (BOPIS) services. Advanced WMS, ERP, and TMS 

technologies synchronize inventory across stores and warehouses, 
ensuring accurate stock information and efficient order fulfillment. 

This integration has improved customer convenience, reduced 

delivery times, and increased operational efficiency. 

DHL supports omnichannel retail by providing integrated 
warehousing, transportation, order fulfillment, and returns 

management services for businesses worldwide. DHL's digital 

logistics platform connects suppliers, warehouses, online 
marketplaces, and retail stores, allowing companies to manage 

inventory and customer orders through a single system. Real-time 

shipment tracking and advanced analytics improve supply chain 
visibility and enable faster responses to changing customer demand. 

Another excellent example is Zara. Zara has developed an 

omnichannel logistics model that links its stores, online platform, 

and distribution centers through centralized inventory management. 
Customers can check product availability online, order items for 

home delivery, or collect purchases from stores. The company's 

integrated logistics system enables rapid inventory replenishment 
and flexible order fulfillment, helping Zara respond quickly to 

changing fashion trends while maintaining high customer 

satisfaction. 
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To Chapter 3 
 

 

The Total Cost concept in logistics focuses on minimizing the 
overall cost of supply chain operations rather than reducing the cost 

of a single activity. Instead of optimizing transportation, 

warehousing, inventory, or packaging independently, companies 
evaluate the combined impact of all logistics costs on overall 

business performance. This approach helps organizations make 

balanced decisions that improve efficiency, customer service, and 

long-term profitability. 
One of the best examples is Amazon. Amazon invests heavily in 

automated warehouses, robotics, and advanced information systems. 

Although these technologies require significant initial investment, 
they reduce labor costs, improve inventory accuracy, accelerate order 

fulfillment, and lower long-term operating expenses. By evaluating 

the total cost of logistics rather than focusing only on warehouse 

expenses, Amazon has created one of the world's most efficient 
distribution networks while maintaining rapid delivery services. 

Another successful example is Walmart. Walmart applies the 

Total Cost concept by integrating transportation, inventory 
management, supplier collaboration, and distribution planning. The 

company uses centralized distribution centers and advanced 

forecasting systems to reduce inventory holding costs while ensuring 
products remain available in stores. Although Walmart invests 

heavily in technology and logistics infrastructure, the resulting 

savings in transportation, inventory, and operational efficiency 

significantly reduce total supply chain costs. 
DHL also applies the Total Cost approach in its global logistics 

operations. Instead of selecting the lowest-cost transportation option 

for each shipment, DHL evaluates factors such as delivery time, fuel 
consumption, warehouse capacity, customer service, and 

environmental impact. The company uses Transportation 

Management Systems (TMS), Warehouse Management Systems 
(WMS), and artificial intelligence to optimize the entire logistics 

network. This integrated approach reduces operational costs while 

improving delivery reliability and customer satisfaction. 
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Another important example is Toyota. Toyota combines the Total 
Cost concept with Lean Logistics and the Just-in-Time (JIT) 

production system. By maintaining low inventory levels, improving 

supplier coordination, and reducing waste throughout the supply 
chain, Toyota minimizes total logistics costs rather than focusing 

only on production expenses. The company achieves higher 

efficiency, lower storage costs, and improved product quality 
through integrated logistics planning. 

The Just-in-Time (JIT) logistics concept focuses on delivering 

materials and products exactly when they are needed in the 

production or distribution process. Instead of maintaining large 
inventories, companies coordinate closely with suppliers and 

transportation partners to minimize stock levels while ensuring 

continuous operations. JIT reduces inventory holding costs, improves 
production efficiency, and increases supply chain flexibility. Many 

global companies have successfully implemented JIT principles to 

achieve competitive advantages. 

One of the most well-known examples is Toyota, the pioneer of 
the Just-in-Time production system. Toyota coordinates thousands of 

suppliers to deliver components precisely when they are required on 

the assembly line. The company integrates JIT with Enterprise 
Resource Planning (ERP), Material Requirements Planning (MRP), 

and supplier collaboration systems to synchronize procurement, 

production, and logistics activities. As a result, Toyota maintains low 
inventory levels, reduces warehouse costs, minimizes waste, and 

improves production efficiency while maintaining high product 

quality. 

Another successful example is Dell Technologies. Dell applies the 
JIT concept in its build-to-order manufacturing model. Instead of 

producing computers for inventory, the company assembles products 

only after receiving customer orders. Suppliers deliver components 
directly to production facilities according to real-time demand 

forecasts, allowing Dell to reduce inventory costs, avoid product 

obsolescence, and respond quickly to changing customer 
requirements. This flexible supply chain has become one of Dell's 

major competitive advantages. 

BMW has also successfully implemented JIT logistics across its 

global manufacturing network. Components are delivered to 
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assembly plants according to precise production schedules, reducing 
storage requirements and improving production flow. Advanced 

logistics technologies, supplier integration, and real-time 

transportation monitoring ensure that parts arrive exactly when 
needed. This approach reduces operating costs while increasing 

manufacturing efficiency and product quality. 

Another excellent example is Honda, which uses Just-in-Time 
logistics to coordinate suppliers, production facilities, and 

distribution centers. Through close collaboration with suppliers and 

advanced production planning systems, Honda minimizes inventory 

while ensuring uninterrupted manufacturing operations. Continuous 
monitoring of supplier performance and transportation schedules 

enables the company to respond rapidly to fluctuations in demand 

and maintain efficient production processes. 
Material Requirements Planning (MRP) is a computer-based 

planning system that helps companies determine what materials are 

needed, in what quantities, and when they should be available for 

production. By integrating inventory data, production schedules, and 
purchasing activities, MRP improves material availability, reduces 

inventory costs, and ensures efficient production planning. Many 

global manufacturing and logistics companies have successfully 
implemented MRP systems to optimize their supply chains. 

One of the best-known examples is Toyota. Toyota integrates 

MRP with its Just-in-Time (JIT) production system to coordinate the 
delivery of thousands of components from suppliers. The MRP 

system analyzes production schedules and inventory levels to 

determine material requirements for each manufacturing stage. This 

enables Toyota to maintain low inventory levels while ensuring that 
all necessary parts are available when needed, reducing production 

delays and improving operational efficiency. 

Another successful example is Boeing. The production of 
commercial aircraft requires millions of components supplied by 

manufacturers around the world. Boeing uses MRP systems to plan 

material purchases, schedule deliveries, and coordinate production 
across multiple facilities. By accurately forecasting material 

requirements, Boeing improves supplier coordination, minimizes 

production interruptions, and manages complex global supply chains 

more effectively. 
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Siemens also applies MRP to support its global manufacturing 
operations. The company integrates MRP with Enterprise Resource 

Planning (ERP) systems to manage procurement, inventory control, 

and production planning. Real-time analysis of inventory levels and 
production schedules enables Siemens to optimize purchasing 

decisions, reduce excess inventory, and improve resource utilization. 

This integrated approach increases production efficiency while 
lowering operating costs. 

Another excellent example is Nestlé. Nestlé uses MRP to manage 

the procurement of raw materials, packaging materials, and 

production resources across its manufacturing facilities worldwide. 
The system calculates material requirements based on production 

forecasts and customer demand, ensuring that ingredients are 

available when required while minimizing inventory carrying costs. 
MRP also improves supplier coordination and supports consistent 

product availability in global markets. 

Manufacturing Resource Planning (MRP II) is an advanced 

planning system that extends Material Requirements Planning 
(MRP) by integrating production planning with inventory 

management, purchasing, finance, capacity planning, and human 

resources. MRP II enables organizations to coordinate all 
manufacturing and logistics activities through a single information 

system, improving efficiency, reducing costs, and supporting better 

decision-making. Many global companies have successfully 
implemented MRP II to optimize their supply chains and 

manufacturing operations. 

One of the leading examples is Toyota. Toyota combines MRP II 

with its Lean Manufacturing and Just-in-Time (JIT) principles to 
coordinate production schedules, supplier deliveries, inventory 

management, and resource planning. The system provides managers 

with real-time information on production capacity, material 
availability, labor requirements, and financial performance. This 

integrated approach enables Toyota to reduce inventory costs, 

improve production efficiency, and maintain a highly responsive 
supply chain. 

Another successful implementation can be found at Siemens. 

Siemens uses MRP II to integrate manufacturing, procurement, 

warehouse operations, financial management, and production 
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scheduling across its global facilities. The system supports capacity 
planning, inventory optimization, and supplier coordination, ensuring 

that production resources are used efficiently. As a result, Siemens 

has improved production planning, reduced manufacturing costs, and 
enhanced supply chain visibility. 

Boeing also relies on MRP II to manage the production of 

commercial aircraft. Manufacturing an aircraft requires thousands of 
suppliers and millions of individual components. MRP II integrates 

engineering data, procurement, production planning, inventory 

control, and financial management into a unified system. This 

enables Boeing to coordinate complex manufacturing processes, 
improve material availability, reduce production delays, and 

optimize resource utilization across its global operations. 

Another excellent example is Caterpillar. Caterpillar uses MRP II 
to manage production resources across its worldwide manufacturing 

network. The system integrates demand forecasting, purchasing, 

production scheduling, inventory management, and financial 

planning. By coordinating these activities, Caterpillar improves 
equipment availability, reduces inventory levels, increases 

manufacturing efficiency, and responds more effectively to changing 

customer demand. 
Distribution Requirements Planning (DRP) is a logistics 

planning system that determines when, where, and in what quantities 

products should be distributed throughout a supply chain. DRP helps 
companies manage inventory across distribution centers, warehouses, 

and retail locations by forecasting demand and coordinating 

replenishment. By integrating transportation, inventory management, 

and distribution planning, DRP improves product availability while 
reducing inventory costs. Many global companies have successfully 

implemented DRP to optimize their distribution networks. 

One of the leading examples is Walmart. Walmart uses DRP to 
coordinate inventory replenishment across thousands of retail stores 

and distribution centers. The system analyzes sales data, inventory 

levels, and demand forecasts to determine when products should be 
shipped from distribution centers to stores. By integrating DRP with 

Enterprise Resource Planning (ERP) and Warehouse Management 

Systems (WMS), Walmart maintains high product availability while 

minimizing excess inventory. This approach reduces logistics costs 
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and ensures that customers can consistently find products on store 
shelves. 

Another successful example is Procter & Gamble. The company 

uses DRP to manage the distribution of thousands of consumer 
products to retailers around the world. DRP enables Procter & 

Gamble to forecast regional demand, optimize inventory levels at 

distribution centers, and coordinate replenishment with 
manufacturing facilities. This integrated planning system improves 

product availability, reduces transportation costs, and supports 

efficient collaboration with retail partners. 

Coca-Cola has also implemented DRP to coordinate product 
distribution across its extensive bottling and distribution network. 

The system analyzes customer demand, seasonal sales patterns, and 

inventory levels to schedule replenishment efficiently. By 
synchronizing production with distribution requirements, Coca-Cola 

minimizes stock shortages during periods of high demand while 

reducing excess inventory and improving transportation efficiency. 

Another excellent example is Nestlé. Nestlé uses DRP to manage 
the global distribution of food and beverage products from 

manufacturing plants to regional warehouses and retail customers. 

The system integrates demand forecasting, inventory management, 
transportation planning, and warehouse operations, allowing the 

company to respond quickly to market changes while maintaining 

high service levels. DRP helps Nestlé improve inventory accuracy, 
reduce distribution costs, and increase supply chain responsiveness. 

Lean Logistics is a management approach that focuses on 

eliminating waste, improving process efficiency, reducing costs, and 

creating value for customers throughout the supply chain. By 
minimizing unnecessary transportation, excess inventory, waiting 

time, and inefficient warehouse operations, Lean Logistics helps 

organizations achieve faster deliveries and higher operational 
performance. Many global logistics and manufacturing companies 

have successfully implemented Lean Logistics principles to 

strengthen their competitive advantage. 
One of the most recognized examples is Toyota, the pioneer of 

Lean Manufacturing and Lean Logistics. Toyota applies Lean 

principles throughout its supply chain by combining Just-in-Time 

(JIT) delivery, continuous improvement (Kaizen), and close 
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collaboration with suppliers. Materials are delivered only when 
needed for production, reducing inventory levels and warehouse 

costs. Standardized processes and continuous monitoring eliminate 

waste and improve production efficiency, enabling Toyota to 
maintain high product quality while minimizing logistics costs. 

Another successful example is DHL. DHL has adopted Lean 

Logistics practices across its warehousing and transportation 
operations to improve productivity and reduce operational waste. 

The company uses value stream mapping, process standardization, 

and continuous improvement programs to optimize warehouse 

layouts, shorten order processing times, and eliminate unnecessary 
movements. Combined with digital technologies such as Warehouse 

Management Systems (WMS) and Transportation Management 

Systems (TMS), Lean practices have helped DHL increase 
warehouse efficiency, reduce transportation costs, and improve 

customer service. 

Amazon also applies Lean Logistics principles in its highly 

automated fulfillment centers. The company continuously analyzes 
warehouse processes to reduce unnecessary handling, optimize 

picking routes, and improve inventory management. Robotics, 

artificial intelligence, and data analytics support lean operations by 
minimizing delays, reducing errors, and increasing order fulfillment 

speed. These improvements allow Amazon to process millions of 

customer orders quickly while maintaining high operational 
efficiency. 

Another excellent example is IKEA. IKEA has implemented Lean 

Logistics throughout its global distribution network by optimizing 

packaging, warehouse layouts, transportation planning, and 
inventory management. Flat-pack packaging reduces transportation 

and storage costs, while efficient warehouse design minimizes 

handling time and maximizes space utilization. Lean principles also 
support close cooperation with suppliers and distribution centers, 

ensuring reliable product availability and efficient replenishment. 

Supply Chain Management (SCM) is the coordinated 
management of the flow of materials, information, and finances from 

suppliers to manufacturers, distributors, retailers, and final 

customers. Effective SCM integrates procurement, production, 

warehousing, transportation, and customer service to improve 
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efficiency, reduce costs, and increase customer satisfaction. Many 
global logistics companies have successfully implemented SCM 

strategies to build resilient and highly efficient supply chains. 

One of the most successful examples is DHL. DHL provides 
integrated supply chain solutions for companies across industries 

such as healthcare, automotive, retail, and technology. Its SCM 

platform combines transportation management, warehouse 
management, customs services, inventory control, and real-time 

shipment tracking. By using digital technologies, artificial 

intelligence, and predictive analytics, DHL improves supply chain 

visibility, optimizes inventory levels, and reduces delivery times. 
This integrated approach enables customers to respond quickly to 

changing market conditions and improve overall operational 

performance. 
Another leading example is Amazon. Amazon has built one of the 

world's most advanced supply chain networks by integrating 

suppliers, fulfillment centers, transportation systems, and last-mile 

delivery services. The company uses artificial intelligence, robotics, 
cloud computing, and real-time inventory management to forecast 

demand, optimize warehouse operations, and coordinate deliveries. 

Its SCM strategy enables rapid order fulfillment, efficient inventory 
management, and exceptional customer service, making Amazon a 

global leader in e-commerce logistics. 

Maersk has transformed its business from a shipping company 
into an integrated supply chain provider. Maersk offers end-to-end 

logistics services, including ocean freight, inland transportation, 

warehousing, customs clearance, and digital supply chain 

management. Through advanced SCM platforms, customers can 
monitor shipments in real time, manage inventory, and coordinate 

international logistics activities across multiple countries. This 

integrated model improves supply chain transparency, reduces 
transportation delays, and increases operational efficiency. 

Another excellent example is Unilever. Unilever manages a 

complex global supply chain that connects thousands of suppliers, 
manufacturing facilities, distribution centers, and retail partners. The 

company uses integrated SCM systems to improve demand 

forecasting, procurement planning, production scheduling, and 

distribution management. Advanced analytics and digital 
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technologies help optimize inventory levels, reduce waste, and 
support sustainable supply chain practices while ensuring product 

availability in markets worldwide. 

The Push model is a supply chain strategy in which products are 
manufactured and distributed based on demand forecasts rather than 

actual customer orders. Companies using the Push model rely on 

historical sales data, market trends, and demand forecasting to 
produce goods in advance and distribute them to warehouses or retail 

stores before customer purchases occur. This approach is particularly 

effective for products with stable and predictable demand. 

One of the best-known examples is Procter & Gamble. The 
company manufactures household and personal care products based 

on demand forecasts and distributes them to regional warehouses and 

retail stores worldwide. Advanced forecasting systems analyze 
historical sales data and seasonal demand patterns, allowing Procter 

& Gamble to maintain high product availability while supporting 

efficient large-scale production. The Push model helps the company 

reduce manufacturing costs and ensure that retailers receive products 
before customer demand peaks. 

Another successful example is Coca-Cola. Coca-Cola uses the 

Push model to produce and distribute beverages to distributors, 
supermarkets, and retail outlets before periods of high demand, such 

as holidays and summer seasons. Production planning is based on 

sales forecasts, weather conditions, and market trends. This proactive 
distribution strategy ensures that products are readily available to 

customers while supporting efficient transportation and warehouse 

utilization. 

Unilever also applies the Push model across its global supply 
chain. The company forecasts demand for food, home care, and 

personal care products and manufactures goods in advance to 

maintain inventory at regional distribution centers. Integrated 
Enterprise Resource Planning (ERP) and Supply Chain Management 

(SCM) systems support production scheduling, inventory 

management, and distribution planning. As a result, Unilever 
maintains high service levels while reducing production 

interruptions. 

Another important example is Nestlé. Nestlé uses demand 

forecasting and distribution planning to manufacture products before 
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customer orders are received. Products are delivered to warehouses 
and retail partners to ensure continuous product availability. By 

combining the Push model with advanced inventory management 

systems, Nestlé achieves efficient production planning, stable 
product supply, and lower unit manufacturing costs. 

The Pull model is a supply chain strategy in which production 

and distribution are initiated only after receiving actual customer 
orders. Instead of producing goods based on demand forecasts, 

companies respond directly to real market demand, reducing 

inventory levels and increasing supply chain flexibility. The Pull 

model is particularly effective for customized products, rapidly 
changing markets, and industries where inventory obsolescence is a 

significant risk. 

One of the most successful examples is Dell Technologies. Dell 
pioneered the build-to-order business model, where computers are 

assembled only after customers place their orders. The company 

receives components from suppliers in real time and begins 

production based on confirmed demand. By implementing the Pull 
model, Dell significantly reduced inventory costs, minimized product 

obsolescence, and responded quickly to changing customer 

preferences. The company's integrated ERP and Supply Chain 
Management (SCM) systems enable efficient coordination between 

suppliers, production facilities, and customers. 

Another excellent example is Toyota. Toyota combines the Pull 
model with its Just-in-Time (JIT) production philosophy. 

Manufacturing activities are triggered by actual customer demand, 

while the Kanban system signals suppliers to replenish components 

only when they are needed. This approach minimizes inventory 
levels, reduces waste, and improves production efficiency while 

maintaining high product quality. The Pull model has become one of 

the foundations of Toyota’s Lean Manufacturing system. 
Zara has also successfully implemented the Pull model in its 

global supply chain. Zara continuously collects sales data from its 

retail stores and online platforms to identify changing customer 
preferences. Production decisions are based on actual sales rather 

than long-term forecasts, allowing the company to introduce new 

fashion collections rapidly and replenish popular products quickly. 

This responsive supply chain minimizes excess inventory and 
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enables Zara to adapt to fast-changing fashion trends. 
Another successful implementation can be found at Hewlett-

Packard. HP uses the Pull model for selected product lines by 

postponing final product configuration until customer orders are 
received. This postponement strategy allows the company to 

maintain lower inventory levels while offering customized products 

for different markets. By synchronizing procurement, production, 
and distribution with actual customer demand, HP improves 

inventory management and reduces supply chain costs. 

The Economic Order Quantity (EOQ) model is an inventory 

management technique used to determine the optimal order quantity 
that minimizes the total costs of ordering and holding inventory. By 

balancing these two cost components, EOQ helps organizations 

maintain sufficient stock while reducing unnecessary inventory 
expenses. Many global logistics and manufacturing companies apply 

EOQ principles as part of their inventory management and supply 

chain optimization strategies. 

One of the most successful examples is Walmart. Walmart 
applies EOQ principles together with advanced inventory 

management systems to determine the most economical 

replenishment quantities for thousands of products. By analyzing 
customer demand, supplier lead times, and inventory holding costs, 

the company places orders that minimize total logistics costs while 

ensuring high product availability. This approach has reduced excess 
inventory, lowered storage expenses, and improved inventory 

turnover across its global distribution network. 

Another excellent example is Amazon. Amazon combines EOQ 

with artificial intelligence, demand forecasting, and automated 
inventory management systems to optimize replenishment decisions 

in its fulfillment centers. The company continuously analyzes 

customer demand, ordering costs, warehouse capacity, and supplier 
performance to determine appropriate order quantities. As a result, 

Amazon maintains high inventory availability while minimizing 

storage costs and improving warehouse efficiency. 
DHL also applies EOQ principles in managing inventory for 

customers using its contract logistics and warehouse management 

services. By calculating optimal replenishment quantities for spare 

parts, consumer goods, and industrial products, DHL helps 
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customers reduce inventory carrying costs while maintaining reliable 
product availability. Integration with Warehouse Management 

Systems (WMS) and Enterprise Resource Planning (ERP) systems 

enables continuous monitoring of inventory levels and automatic 
replenishment when optimal reorder points are reached. 

Another important example is Toyota. Although Toyota is widely 

recognized for its Just-in-Time (JIT) philosophy, the company 
applies EOQ principles for selected materials, spare parts, and 

maintenance supplies where continuous replenishment is required. 

By balancing ordering and storage costs, Toyota optimizes inventory 

levels without interrupting production. The integration of EOQ with 
Material Requirements Planning (MRP) and ERP systems supports 

efficient purchasing and inventory management throughout the 

supply chain. 
The ABC model is a widely used inventory control technique that 

classifies products according to their value and importance. Based on 

the Pareto Principle, the model divides inventory into three 

categories: A items, which represent the highest-value products 
requiring strict control; B items, which require moderate monitoring; 

and C items, which are low-value products managed with simpler 

control procedures. Many logistics companies use the ABC model to 
improve inventory management, reduce costs, and increase 

operational efficiency. 

One of the leading examples is DHL. DHL applies ABC 
inventory classification in its distribution centers to manage 

inventory for customers across industries such as healthcare, 

automotive, and retail. High-value products such as electronic 

components and pharmaceutical goods are classified as A items and 
receive continuous monitoring, secure storage, and frequent 

inventory checks. Medium-value products are classified as B items, 

while low-value consumables are managed as C items with less 
intensive control. This approach improves inventory accuracy, 

reduces storage costs, and increases warehouse productivity. 

Another successful example is Amazon. Amazon uses ABC 
classification together with artificial intelligence and warehouse 

management systems to organize millions of products stored in its 

fulfillment centers. Fast-moving and high-value products are 

categorized as A items and placed in easily accessible storage 
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locations to reduce picking time. Medium-demand products are 
managed as B items, while slow-moving, low-value products are 

classified as C items and stored in less frequently accessed areas. 

This strategy improves order fulfillment speed, optimizes warehouse 
space, and increases operational efficiency. 

Walmart also implements the ABC model across its extensive 

retail and distribution network. Inventory items are classified 
according to sales volume, product value, and customer demand. 

High-value and fast-selling products receive close inventory 

monitoring and frequent replenishment, while lower-value products 

require less frequent control. This classification enables Walmart to 
reduce inventory carrying costs, improve product availability, and 

optimize warehouse operations. 

Another excellent example is DB Schenker. The company uses 
the ABC Inventory Management Model in its contract logistics 

operations to help customers optimize warehouse management and 

inventory control. By categorizing products according to their 

financial value and operational importance, DB Schenker allocates 
warehouse space, labor resources, and inventory control efforts more 

efficiently. This approach improves inventory accuracy, reduces 

operational costs, and enhances customer service across various 
industries. 
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To Chapter 6 

 

 

Vendor Managed Inventory (VMI) is an inventory management 
strategy in which the supplier assumes responsibility for monitoring 

stock levels and replenishing inventory at the customer's location. 

Instead of the buyer placing purchase orders, the supplier uses real-
time sales and inventory data to determine when and how much 

inventory should be delivered. VMI improves supply chain 

coordination, reduces inventory costs, and increases product 

availability. 
One of the best-known examples is the collaboration between 

Walmart and Procter & Gamble (P&G). P&G receives continuous 

access to Walmart’s inventory and point-of-sale data through 
integrated information systems. Based on this information, P&G 

automatically replenishes products in Walmart’s distribution centers 

and stores. This partnership has significantly reduced stock 

shortages, lowered inventory carrying costs, improved forecasting 
accuracy, and increased product availability for customers. It has 

also strengthened long-term cooperation between the retailer and 

supplier. 
Another successful implementation is Nestlé’s VMI program with 

major supermarket chains across Europe and Asia. Nestlé uses 

Electronic Data Interchange (EDI), Enterprise Resource Planning 
(ERP) systems, and demand forecasting tools to monitor inventory 

levels at retail warehouses. The company plans replenishment 

deliveries according to actual sales rather than fixed schedules. As a 

result, retailers maintain lower inventory levels while ensuring high 
product availability. The approach also reduces waste, transportation 

costs, and order processing time. 

DHL Supply Chain offers VMI services to manufacturers in 
industries such as automotive, healthcare, and consumer goods. By 

combining warehouse management systems, IoT sensors, RFID 

technology, and predictive analytics, DHL monitors inventory in real 
time and automatically initiates replenishment when stock reaches 

predefined reorder points. These solutions improve inventory 

accuracy, minimize production interruptions, reduce warehouse 

space requirements, and enhance supply chain visibility. 
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The automotive industry also demonstrates effective VMI 

implementation. Companies such as Bosch and Toyota work closely 

with component suppliers that monitor inventory levels directly at 
manufacturing facilities. Suppliers replenish materials before 

shortages occur, supporting Just-in-Time (JIT) production while 

minimizing inventory investment. This collaboration helps reduce 
production downtime and improve manufacturing efficiency. 

Electronic procurement (E-procurement) is the use of digital 

technologies and online platforms to manage purchasing activities, 

including supplier selection, ordering, contract management, 
invoicing, and payment processing. E-procurement systems improve 

procurement efficiency, reduce administrative costs, increase 

transparency, and strengthen supplier relationships. 
One of the most successful examples is DHL Supply Chain, 

which has implemented a global e-procurement platform to manage 

purchasing across its worldwide operations. The system integrates 

supplier databases, electronic tenders, purchase orders, contract 
management, and invoice processing into a single digital 

environment. Automated approval workflows and real-time reporting 

have significantly reduced procurement cycle times, minimized 
paperwork, and improved compliance with corporate purchasing 

policies. As a result, DHL has achieved lower procurement costs and 

better supplier performance. 
Another leading example is Maersk, one of the world's largest 

shipping and logistics companies. Maersk uses advanced digital 

procurement solutions integrated with its Enterprise Resource 

Planning (ERP) system to manage purchases of fuel, shipping 
equipment, spare parts, maintenance services, and office supplies. 

The platform allows suppliers to submit electronic quotations and 

invoices while enabling procurement managers to compare offers, 
monitor contracts, and analyze spending patterns. This digital 

transformation has improved purchasing efficiency, reduced manual 

errors, and increased supply chain transparency. 
DB Schenker has also successfully adopted e-procurement 

technologies to support its international logistics operations. Through 

cloud-based procurement platforms, the company automates supplier 

qualification, electronic sourcing, contract management, and 
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purchasing approvals. Integration with warehouse management and 
transportation systems enables accurate demand forecasting and 

timely procurement of logistics resources. The result is improved 

procurement planning, stronger supplier collaboration, and lower 
operational costs. 

FedEx utilizes electronic procurement systems to manage 

purchasing activities across its global transportation network. Digital 
procurement tools support online supplier registration, electronic 

auctions, purchase order automation, and invoice matching. 

Procurement data analytics help identify cost-saving opportunities 

and evaluate supplier performance based on quality, delivery 
reliability, and pricing. These capabilities contribute to greater 

operational efficiency and better financial control. 

Kanban is a lean inventory management system that uses visual 
signals to control the movement and replenishment of materials 

throughout the supply chain. Originally developed by Toyota, 

Kanban helps organizations produce and replenish goods only when 

they are needed, reducing waste, excess inventory, and lead times. 
Today, many logistics companies use Kanban principles to improve 

warehouse operations, inventory control, and supply chain 

efficiency. 
One of the most successful examples is Toyota, where the Kanban 

system was first introduced as part of the Toyota Production System 

(TPS). Logistics teams use Kanban cards and electronic signals to 
trigger the movement of components between suppliers, warehouses, 

and production lines. Materials are replenished only after they have 

been consumed, ensuring a continuous flow of goods while 

minimizing inventory levels. This approach has significantly reduced 
storage costs, improved production efficiency, and increased 

responsiveness to customer demand. 

Another example is DHL Supply Chain, which applies electronic 
Kanban (e-Kanban) solutions in automotive and manufacturing 

logistics. Digital Kanban boards integrated with Warehouse 

Management Systems (WMS) automatically notify suppliers when 
inventory reaches predefined reorder levels. This automation enables 

just-in-time replenishment, reduces manual inventory checks, and 

improves warehouse productivity. DHL reports lower inventory 

holding costs, fewer stock shortages, and better synchronization 
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between suppliers and customers. 
Bosch has successfully implemented Kanban systems across its 

manufacturing and distribution facilities. Components are stored in 

standardized containers equipped with Kanban labels or RFID tags. 
When a container becomes empty, the system automatically 

generates a replenishment request to suppliers or internal 

warehouses. This method reduces excess inventory, shortens 
replenishment lead times, and improves production continuity while 

supporting lean manufacturing practices. 

Another successful implementation can be found at BMW, where 

Kanban is integrated with supplier logistics and assembly operations. 
Electronic Kanban signals coordinate the delivery of automotive 

components directly to production lines according to real-time 

demand. By combining Kanban with automated warehouse 
technologies and digital tracking systems, BMW minimizes 

warehouse space requirements, improves inventory accuracy, and 

increases operational flexibility. 
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To Chapter 7 
 

 

Manufacturing Execution System (MES) is a digital solution 
that monitors, controls, and optimizes manufacturing operations in 

real time. It connects Enterprise Resource Planning (ERP) systems 

with shop-floor activities, providing complete visibility of production 
processes, inventory movements, equipment performance, and 

product quality. Logistics companies supporting manufacturing 

operations increasingly use MES to improve supply chain 

coordination, warehouse efficiency, and production logistics. 
One of the most successful examples is DHL Supply Chain, 

which provides integrated manufacturing logistics services for 

automotive, electronics, and healthcare industries. DHL has 
implemented MES solutions in customer production facilities to 

synchronize material deliveries with manufacturing schedules. By 

integrating MES with Warehouse Management Systems (WMS) and 

Transportation Management Systems (TMS), DHL ensures that 
production materials arrive exactly when needed. This approach has 

reduced production delays, improved inventory accuracy, and 

increased warehouse productivity while supporting Just-in-Time 
(JIT) manufacturing. 

Another successful implementation is DB Schenker, which 

supports industrial manufacturers through digital production 
logistics. MES platforms are integrated with warehouse operations, 

automated storage systems, and transportation planning. Real-time 

production data allows DB Schenker to coordinate inbound material 

flows, monitor work-in-progress inventory, and schedule deliveries 
according to changing production requirements. As a result, 

manufacturers experience fewer production interruptions, improved 

supply chain visibility, and lower inventory costs. 
Kuehne+Nagel also utilizes MES technologies in contract 

logistics for advanced manufacturing industries. The company 

integrates MES with Internet of Things (IoT) sensors, barcode 
scanning, and RFID technologies to monitor production materials 

and finished goods throughout the manufacturing process. 

Automated data collection enables accurate inventory tracking, 

quality monitoring, and efficient coordination between production 
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and distribution centers. This has led to improved operational 
efficiency, faster order fulfillment, and reduced manual data entry 

errors. 

A further example is CEVA Logistics, which provides 
manufacturing logistics solutions for the automotive and aerospace 

sectors. CEVA integrates MES with ERP systems and automated 

warehouse technologies to coordinate production schedules with 
inventory replenishment and transportation planning. Real-time 

production monitoring allows the company to respond quickly to 

demand changes, optimize resource utilization, and minimize 

production downtime. 
Advanced Planning and Scheduling (APS) is a software 

solution that optimizes production planning, resource allocation, and 

logistics scheduling by considering demand forecasts, material 
availability, production capacity, labor resources, machine 

constraints, and delivery deadlines. APS enables companies to create 

realistic production schedules, improve resource utilization, reduce 

lead times, and respond quickly to changes in customer demand. 
Many logistics providers integrate APS with Enterprise Resource 

Planning (ERP), Manufacturing Execution Systems (MES), 

Warehouse Management Systems (WMS), and Transportation 
Management Systems (TMS) to enhance supply chain performance. 

One of the leading examples is DHL Supply Chain, which uses 

APS solutions to coordinate manufacturing logistics for automotive, 
electronics, and consumer goods companies. APS software 

synchronizes production schedules with inbound material deliveries, 

warehouse operations, and outbound transportation. By optimizing 

production and delivery schedules simultaneously, DHL reduces 
inventory levels, minimizes production delays, and improves on-time 

deliveries. The integration of APS with ERP and WMS provides 

real-time visibility across the entire supply chain. 
Another successful implementation is DB Schenker, which 

applies APS technology to manage logistics operations for industrial 

manufacturers. The system analyzes customer orders, production 
capacity, transportation availability, and warehouse resources to 

create optimized schedules. When unexpected disruptions occur, 

APS automatically recalculates production and delivery plans, 

helping maintain supply chain continuity. This approach has 
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improved resource utilization, reduced bottlenecks, and increased 
operational flexibility. 

Kuehne+Nagel has implemented APS solutions in contract 

logistics and manufacturing support services. By combining APS 
with demand forecasting, IoT sensors, and warehouse automation, 

the company coordinates inventory replenishment, production 

schedules, and transportation activities in real time. This integrated 
planning enables more accurate delivery scheduling, lower inventory 

costs, and faster response to changing customer requirements. 

CEVA Logistics also uses APS systems to support automotive and 

aerospace manufacturers. The company integrates APS with MES 
and TMS platforms to optimize production sequencing, warehouse 

operations, and transportation planning. Advanced scheduling 

algorithms allow CEVA to maximize equipment utilization, reduce 
idle time, and ensure timely delivery of production materials. These 

improvements contribute to higher productivity and better customer 

service. 
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To Chapter 9 
 

 

Intermodal transportation has become an essential logistics 
strategy for companies seeking to improve efficiency, reduce costs, 

and minimize environmental impact. It involves transporting goods 

using two or more modes of transport—such as road, rail, maritime, 
or air – while keeping the cargo in the same container or loading unit 

throughout the journey. This reduces handling, lowers the risk of 

cargo damage, and speeds up the movement of goods. 

A leading example is DHL Group, which operates an extensive 
intermodal network across Europe, Asia, and North America. DHL 

combines rail transport for long-distance freight with road transport 

for first- and last-mile deliveries. For international shipments, the 
company integrates maritime transport with rail and trucking 

services, allowing customers to receive reliable door-to-door delivery 

while reducing transportation costs and carbon emissions.  

Another successful implementation is Maersk, one of the world's 
largest logistics providers. Maersk has expanded beyond ocean 

shipping to offer integrated intermodal logistics solutions. Containers 

arriving at seaports are transferred directly to rail services for inland 
transportation and then delivered by trucks to customers. This 

approach shortens transit times, improves supply chain coordination, 

and enables customers to manage international shipments through a 
single logistics provider. 

DB Schenker has also developed an efficient intermodal 

transportation network, particularly throughout Europe. The 

company uses rail freight for long-distance cargo movement and 
road transport for regional distribution. By shifting significant freight 

volumes from highways to railways, DB Schenker lowers fuel 

consumption, reduces traffic congestion, and supports the European 
Union’s sustainability goals.  

A further example is UPS, which integrates rail and road 

transportation across North America. Long-distance freight is 
transported by rail because of its lower cost and environmental 

advantages, while trucks handle local pickup and final delivery. This 

combination allows UPS to maintain high service quality while 

improving operational efficiency and reducing greenhouse gas 
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emissions. 
Multimodal transportation is the movement of goods using two 

or more different modes of transport under a single contract managed 

by one logistics operator. Unlike intermodal transportation, the entire 
shipment is coordinated by a single carrier or logistics provider, 

which assumes full responsibility from the point of origin to the final 

destination. This approach simplifies logistics management, 
improves shipment visibility, and increases supply chain efficiency. 

One of the best examples is DHL Group, which provides 

multimodal transportation services worldwide by integrating road, 

rail, maritime, and air transport. DHL manages the entire shipping 
process under one transport agreement, allowing customers to track 

shipments through a single digital platform. Depending on delivery 

requirements, the company selects the most efficient combination of 
transport modes to minimize costs while meeting delivery deadlines. 

Another successful example is Kuehne+Nagel, a global logistics 

provider specializing in integrated supply chain solutions. The 

company combines ocean freight, air freight, rail services, and road 
transportation to deliver goods across continents. Its advanced 

transportation management systems optimize routes, coordinate 

customs procedures, and provide real-time shipment tracking. This 
multimodal approach enables customers to receive faster, more 

reliable, and cost-effective logistics services. 

DB Schenker has also implemented multimodal transportation 
solutions for manufacturers and retailers worldwide. The company 

manages international shipments by combining maritime transport 

for overseas movement, rail for inland transportation, and trucks for 

final delivery. Customers benefit from a single transport contract, 
centralized shipment management, and reduced administrative 

complexity while maintaining high delivery reliability. 

A further example is CEVA Logistics, which offers end-to-end 
multimodal transportation for industries such as automotive, 

healthcare, and consumer goods. CEVA integrates sea, air, rail, and 

road transport according to customer requirements, balancing 
delivery speed, transportation costs, and environmental 

sustainability. The company also uses digital platforms to monitor 

shipments and optimize transport planning across global supply 

chains. 
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To Chapter 10 
 

 

First In – First Out (FIFO) is one of the most widely used 
inventory management methods in warehouse logistics. Under the 

FIFO principle, the products that enter the warehouse first are the 

first to be picked, shipped, or sold. This method is particularly 
important for industries dealing with perishable goods, 

pharmaceuticals, food products, and consumer goods, where product 

freshness and shelf life are critical. 

One of the best examples of successful FIFO implementation is 
DHL Supply Chain, which operates distribution centers for food, 

beverage, and healthcare companies. DHL uses Warehouse 

Management Systems (WMS), barcode scanning, and RFID 
technology to record the arrival date of every pallet and 

automatically select the oldest inventory for order fulfillment. This 

approach minimizes product expiration, reduces waste, and ensures 

compliance with food safety and pharmaceutical regulations. 
Another successful example is Amazon, which applies FIFO in 

many of its fulfillment centers for products with expiration dates, 

including groceries, health products, and cosmetics. Advanced 
warehouse management software continuously tracks inventory age 

and directs employees or warehouse robots to pick the oldest 

available stock first. This improves inventory turnover, reduces 
obsolete inventory, and enhances customer satisfaction by delivering 

fresh products. 

UPS Supply Chain Solutions also implements FIFO in its 

distribution centers serving retail and healthcare customers. The 
company integrates WMS with ERP systems to monitor inventory 

movement in real time. Barcode scanning and automated storage 

systems ensure that products received first are dispatched first, 
improving inventory accuracy and reducing losses caused by expired 

or outdated products. 

A further example is Kuehne+Nagel, which manages 
temperature-controlled warehouses for pharmaceutical and food 

industries. FIFO procedures are supported by digital inventory 

tracking, automated storage systems, and strict quality control 

processes. These technologies help maintain product quality while 
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ensuring regulatory compliance and efficient warehouse operations. 
Last In – First Out (LIFO) is an inventory management method 

in which the most recently received goods are issued or used first. 

Although LIFO is less common than FIFO in warehouse logistics, it 
is effective for certain types of non-perishable products, bulk 

materials, and industries where the newest inventory is the easiest to 

access. LIFO is often applied in warehouses storing construction 
materials, metals, chemicals, and industrial products. 

One example of successful LIFO implementation is Caterpillar, a 

global manufacturer of construction and mining equipment. In its 

parts distribution centers, selected heavy components and metal 
products are stored in stack systems where the most recently placed 

items are retrieved first. This storage method reduces unnecessary 

handling, improves loading efficiency, and optimizes the use of 
warehouse space for durable products that are not affected by storage 

time. 

Another example is C.H. Robinson, a global logistics provider 

that manages warehouse operations for industrial customers. In 
warehouses storing steel coils, pipes, and construction materials, 

LIFO is used because newly delivered products are placed on top of 

existing inventory and are immediately accessible for shipment. This 
minimizes equipment movement, shortens loading times, and 

reduces warehouse operating costs. 

XPO Logistics also applies LIFO in selected industrial 
warehouses handling raw materials, packaging materials, and non-

perishable manufacturing supplies. The company integrates 

Warehouse Management Systems (WMS) with automated storage 

equipment to manage inventory locations efficiently while 
supporting customers whose production processes require rapid 

access to the most recently delivered materials. 

A further example is Ryder System, which provides warehousing 
services for manufacturing and industrial clients. In facilities storing 

durable goods such as pallets of construction supplies and heavy 

industrial components, LIFO allows forklifts to retrieve products 
with minimal repositioning of inventory. This improves warehouse 

productivity and reduces labor and equipment costs. 

Pick-by-Light (PBL) is a warehouse order-picking technology 

that uses LED lights and digital displays installed on storage racks to 
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guide warehouse workers to the correct product location and indicate 
the required quantity to pick. The system significantly improves 

picking speed, reduces errors, and increases warehouse productivity. 

It is widely used in e-commerce, retail, automotive, and distribution 
centers where fast and accurate order fulfillment is essential. 

One of the most successful implementations of Pick-by-Light is 

found in DHL Supply Chain. The company has introduced PBL 
technology in several distribution centers serving retail, consumer 

goods, and automotive customers. When an order is received, lights 

automatically illuminate the correct storage locations, and workers 

confirm each pick by pressing a button. This system has reduced 
picking errors, accelerated order processing, and improved overall 

warehouse efficiency while shortening employee training time. 

Another leading example is Amazon, which uses Pick-by-Light 
technology alongside warehouse robots and Warehouse Management 

Systems (WMS) in many fulfillment centers. LED indicators direct 

employees to the exact storage bin containing the required item, 

allowing orders to be picked quickly and accurately. Combined with 
automated inventory management, the system supports high-volume 

order fulfillment and enables Amazon to meet demanding delivery 

schedules. 
DB Schenker has also implemented Pick-by-Light systems in 

warehouses serving the automotive and electronics industries. The 

technology is integrated with barcode scanners and WMS software, 
ensuring real-time inventory updates and accurate order picking. As 

a result, warehouse productivity has increased while order errors and 

product returns have been significantly reduced. 

A further example is Kuehne+Nagel, which applies Pick-by-Light 
technology in distribution centers handling healthcare products and 

consumer goods. The system helps employees quickly identify 

storage locations, improving picking accuracy for products that 
require strict quality and traceability standards. Integration with ERP 

and WMS systems provides complete visibility of warehouse 

operations and supports efficient inventory management. 
Voice Picking (VDP, Voice-Directed Picking) is a warehouse 

technology that guides employees through order-picking tasks using 

voice instructions delivered via a headset. Workers receive spoken 

directions to product locations and confirm completed tasks by voice, 
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allowing them to work hands-free and focus entirely on handling 
goods. This technology improves picking speed, accuracy, and 

warehouse productivity while reducing training time and operational 

errors. 
One of the most successful implementations of Voice Picking is 

found in DHL Supply Chain. The company uses voice-directed 

systems in distribution centers serving the retail, food, and consumer 
goods industries. Warehouse employees receive real-time picking 

instructions through wireless headsets connected to the Warehouse 

Management System (WMS). Because workers do not need paper 

pick lists or handheld scanners for every task, DHL has improved 
order accuracy, increased productivity, and shortened order 

fulfillment times. 

Another leading example is Kuehne+Nagel, which has introduced 
Voice Picking in warehouses handling food products, 

pharmaceuticals, and fast-moving consumer goods (FMCG). The 

technology enables employees to keep both hands free while picking 

items, improving safety and reducing fatigue. Integration with WMS 
provides real-time inventory updates and ensures that orders are 

completed accurately and efficiently. 

DB Schenker also uses Voice Picking technology in logistics 
centers serving the automotive and retail sectors. Voice-guided 

workflows direct employees to the correct storage locations and 

confirm each completed pick instantly. This has reduced picking 
errors, increased warehouse throughput, and improved inventory 

accuracy. The company combines Voice Picking with barcode 

scanning and ERP integration to optimize warehouse operations. 

A further example is UPS Supply Chain Solutions, which applies 
Voice Picking in distribution centers managing high volumes of 

customer orders. The system helps employees complete picking tasks 

more quickly while maintaining high accuracy levels. Voice-directed 
operations are especially valuable during peak demand periods when 

fast and reliable order fulfillment is critical for customer satisfaction. 

Safety Stock (SS) is the additional inventory maintained to 
protect against unexpected increases in customer demand, supplier 

delays, or disruptions in the supply chain. Maintaining an appropriate 

level of safety stock helps companies avoid stockouts, ensure 

continuous operations, and improve customer service while 
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balancing inventory carrying costs. 
One of the best examples of successful safety stock 

implementation is Amazon. The company uses advanced forecasting 

algorithms, artificial intelligence, and real-time demand analysis to 
determine optimal safety stock levels for millions of products stored 

in its fulfillment centers. During peak shopping periods such as 

Prime Day and the holiday season, Amazon strategically increases 
safety stock to ensure high product availability and rapid order 

fulfillment. This approach minimizes lost sales and maintains fast 

delivery performance. 

Another successful example is DHL Supply Chain, which 
manages warehouses for manufacturers, retailers, and healthcare 

companies worldwide. DHL calculates safety stock using historical 

sales data, demand forecasts, and supplier lead times. Warehouse 
Management Systems (WMS) continuously monitor inventory levels 

and automatically trigger replenishment when stock reaches 

predefined reorder points. This strategy reduces the risk of stock 

shortages while optimizing inventory costs. 
UPS Supply Chain Solutions also applies safety stock strategies 

for customers in the healthcare, automotive, and consumer goods 

sectors. The company combines predictive analytics with inventory 
management software to determine the appropriate reserve inventory 

for each product. By maintaining carefully planned safety stock, UPS 

ensures uninterrupted production and reliable customer deliveries, 
even when transportation delays or supplier disruptions occur. 

A further example is Kuehne+Nagel, which uses safety stock 

management in its global distribution centers, particularly for 

pharmaceutical and medical products. The company integrates 
Enterprise Resource Planning (ERP) systems with Warehouse 

Management Systems (WMS) to monitor inventory in real time and 

adjust safety stock levels according to changes in demand and supply 
conditions. This approach supports regulatory compliance while 

ensuring the continuous availability of critical products. 

Warehouse Management System (WMS) is a software solution 
that manages and optimizes warehouse operations, including 

receiving, inventory control, storage, order picking, packing, 

shipping, and reporting. By providing real-time inventory visibility 

and automating warehouse processes, WMS helps logistics 
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companies improve operational efficiency, reduce costs, and enhance 
customer service. 

One of the most successful examples of WMS implementation is 

DHL Supply Chain. The company uses advanced WMS platforms 
across its global distribution centers to manage inventory, optimize 

storage locations, and coordinate order fulfillment. The system 

integrates barcode scanning, RFID technology, and automated 
material handling equipment, enabling real-time inventory tracking 

and highly accurate warehouse operations. As a result, DHL has 

significantly improved order accuracy, warehouse productivity, and 

customer satisfaction. 
Another leading example is Amazon, whose fulfillment centers 

rely on sophisticated WMS software integrated with robotics and 

artificial intelligence. The WMS coordinates millions of inventory 
movements every day, directs autonomous mobile robots to storage 

locations, and optimizes picking routes for warehouse employees. 

This highly automated system allows Amazon to process customer 

orders quickly while maintaining excellent inventory accuracy and 
fast delivery performance. 

Kuehne+Nagel has also implemented advanced Warehouse 

Management Systems in its logistics centers serving industries such 
as healthcare, automotive, and consumer goods. The WMS provides 

real-time inventory visibility, automated replenishment, and 

integration with Enterprise Resource Planning (ERP) and 
Transportation Management Systems (TMS). These capabilities 

improve warehouse efficiency, reduce operating costs, and support 

complete supply chain transparency. 

Another successful implementation can be found at DB Schenker, 
where WMS technology manages warehouse activities across large 

distribution networks in Europe, Asia, and North America. The 

system optimizes storage allocation, controls inventory movements, 
supports barcode and RFID scanning, and generates performance 

reports for warehouse managers. Integration with automated storage 

systems and digital tracking technologies has increased warehouse 
productivity while reducing picking and shipping errors. 

ERP integration in warehouse operations connects an 

Enterprise Resource Planning (ERP) system with a Warehouse 

Management System (WMS) to ensure seamless data exchange 
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between inventory, procurement, production, sales, finance, and 
logistics. This integration provides real-time visibility of warehouse 

activities, automates business processes, and improves decision-

making across the supply chain. 
One of the best examples of successful ERP integration is DHL 

Supply Chain. The company integrates ERP platforms such as SAP 

with advanced Warehouse Management Systems across its global 
distribution centers. When goods are received, stored, picked, or 

shipped, inventory data is automatically synchronized with 

procurement, sales, and financial modules. This real-time 

information flow improves inventory accuracy, shortens order 
processing times, and enhances customer service by providing up-to-

date stock information. 

Another successful implementation is Kuehne+Nagel, which 
combines ERP systems with WMS to manage complex international 

supply chains. Warehouse operations are fully integrated with 

purchasing, transportation, customs documentation, and financial 

management. The ERP system automatically updates inventory 
records after every warehouse transaction, allowing managers to 

monitor stock levels, optimize replenishment, and improve supply 

chain planning. 
DB Schenker has also implemented ERP integration in its 

warehouse network to support customers in the automotive, 

healthcare, and retail industries. The company's ERP and WMS 
platforms exchange real-time information on inventory movements, 

customer orders, and shipment status. Automated data 

synchronization eliminates duplicate data entry, reduces 

administrative errors, and improves warehouse productivity. 
Integration with Transportation Management Systems (TMS) further 

enhances end-to-end logistics visibility. 

A further example is CEVA Logistics, which uses integrated ERP 
and warehouse systems to coordinate inventory management, order 

fulfillment, procurement, and financial reporting. Warehouse 

employees use barcode scanners and mobile devices connected 
directly to the ERP system, ensuring that every inventory transaction 

is recorded instantly. This integration supports accurate stock 

control, faster order fulfillment, and efficient coordination between 

warehouses and other business departments. 
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Internet of Things (IoT) has transformed warehouse logistics by 
connecting sensors, smart devices, warehouse equipment, and 

inventory through the internet. IoT enables real-time monitoring of 

warehouse operations, automated data collection, predictive 
maintenance, and intelligent inventory management. By integrating 

IoT with WMS and ERP systems, logistics companies improve 

efficiency, reduce operational costs, and increase supply chain 
visibility. 

One of the most successful examples of IoT implementation is 

DHL Supply Chain. The company uses IoT sensors, RFID tags, and 

connected devices in its warehouses to monitor inventory, track 
pallets, and supervise warehouse equipment in real time. 

Environmental sensors continuously measure temperature and 

humidity in warehouses storing pharmaceuticals and food products, 
ensuring product quality and regulatory compliance.  

Another leading example is Amazon, which has introduced IoT 

technologies throughout its fulfillment centers. Thousands of 

connected sensors monitor autonomous mobile robots, conveyor 
systems, storage racks, and inventory locations. IoT devices provide 

real-time operational data that helps optimize picking routes, 

improve equipment utilization, and predict maintenance needs before 
failures occur.  

DB Schenker has also implemented IoT solutions in its global 

warehouse network. Smart sensors track the location and condition 
of goods, monitor warehouse equipment, and collect operational data 

for performance analysis. IoT technology is integrated with 

Warehouse Management Systems, allowing managers to monitor 

inventory movements in real time and optimize warehouse processes 
while reducing downtime and operating costs. 

Another successful example is Kuehne+Nagel, which applies IoT 

technology in logistics centers serving the healthcare, automotive, 
and consumer goods industries. Connected devices monitor 

environmental conditions, inventory status, and equipment 

performance, while predictive analytics identify potential operational 
issues before they affect warehouse performance. Integration with 

ERP and WMS platforms provides complete visibility across 

warehouse operations and supports more efficient supply chain 

management. 
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GLOSSARY 
 
 

ABC model – an inventory classification method that categorizes 

items into three groups (A, B, and C) according to their value and 

importance. A items are high-value products requiring strict control, 

B items have moderate value and control requirements, and C items 
are low-value products managed with simpler inventory control 

procedures. 

Advanced Planning and Scheduling (APS) is an intelligent 
software system used to optimize production planning and 

scheduling by considering factors such as customer demand, 

production capacity, material availability, labor resources, machine 

constraints, and delivery deadlines. APS generates optimized 
production schedules, minimizes bottlenecks, improves resource 

utilization, reduces lead times, and enhances on-time delivery 

performance. It is commonly integrated with ERP and MES systems 
to support efficient manufacturing and supply chain management. 

Agile logistics is a logistics strategy that emphasizes flexibility, 

responsiveness, and the ability to adapt quickly to changing customer 
demands, market conditions, and supply chain disruptions. It focuses 

on rapid decision-making, collaboration, and efficient resource 

utilization to maintain high service levels. 

Air transport – the transportation of goods by aircraft. It is the 
fastest mode of transport and is commonly used for high-value, 

perishable, or time-sensitive products, despite its relatively high cost. 

Distribution (sales) logistics is the planning, implementation, and 
control of the movement and storage of finished goods from 

manufacturers to customers. Its objective is to deliver the right 

product, in the right quantity and condition, to the right place, at the 
right time, and at the lowest possible cost while ensuring high 

customer satisfaction. 

DRP (Distribution Requirements Planning) – a logistics 

planning system used to determine inventory replenishment and 
product distribution across warehouses and distribution centers. DRP 

helps ensure products are available where and when customers need 

them while minimizing inventory costs. 
EOQ (Economic Order Quantity) model – an inventory 

management model that determines the optimal order quantity that 
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minimizes the total cost of ordering and holding inventory while 
ensuring sufficient stock availability. 

E-procurement systems are digital platforms that automate and 

manage the procurement process, including supplier selection, 
electronic tendering, purchase orders, contract management, 

invoicing, and payments. These systems improve purchasing 

efficiency, increase transparency, reduce administrative costs, 
enhance supplier collaboration, and support data-driven procurement 

decisions. 

FIFO (First In – First Out) – an inventory management method 

in which the goods received first are issued or sold first. FIFO is 
commonly used for perishable products, pharmaceuticals, and food 

items to prevent spoilage and product expiration. 

Financial flow – the movement and management of money 
throughout the supply chain, including payments, invoices, 

transportation costs, inventory expenses, customs duties, taxes, and 

other financial transactions between suppliers, manufacturers, 

logistics providers, retailers, and customers. Financial flow ensures 
the efficient financing and control of logistics operations. 

Information flow – the continuous exchange of data and 

communication among supply chain participants to support planning, 
coordination, and control of logistics activities. Information flow 

includes customer orders, inventory levels, production schedules, 

shipment status, demand forecasts, and delivery information. 
Intermodal transportation – a freight transportation system in 

which goods are moved using two or more different modes of 

transport (e.g., truck, rail, and ship) while remaining in the same 

loading unit or container throughout the journey, minimizing cargo 
handling. 

Just-in-Time (JIT) – an inventory management and production 

strategy in which materials and products are delivered exactly when 
needed, reducing inventory levels, storage costs, and waste while 

improving efficiency. 

Kanban is a lean inventory and workflow management system 
that uses visual signals, such as cards or electronic notifications, to 

control the movement and replenishment of materials. Originating 

from the Toyota Production System, Kanban ensures that products or 

materials are supplied only when needed, reducing waste, excess 
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inventory, and lead times while improving operational efficiency and 
supporting Just-in-Time (JIT) production. 

Lean Logistics – a logistics management approach based on Lean 

principles that aims to eliminate waste, improve process efficiency, 
reduce lead times, optimize transportation and inventory, and deliver 

greater value to customers using fewer resources. 

Level of logistics service – a measure of how effectively a 
logistics system meets customer expectations in terms of delivery 

speed, reliability, availability, flexibility, and order accuracy. 

LIFO (Last In – First Out) – an inventory management method 

in which the most recently received goods are issued or sold first. 
LIFO is mainly applied to non-perishable goods and specific 

accounting practices but is less common in warehouse operations 

where product freshness is important. 
Logistics chain – sequence of organizations, facilities, and 

activities involved in the production, transportation, storage, and 

distribution of goods from suppliers to end users. 

Logistics channel – the route or network through which goods, 
information, and services move between producers, intermediaries, 

and consumers. 

Logistics costs – the total expenses associated with 
planning, implementing, and controlling logistics activities, 

including transportation, storage, inventory holding, packaging, and 

administrative costs. 
Logistics flow – the movement of materials, products, 

information, or financial resources through a logistics system from 

the point of origin to the point of consumption. 

Logistics infrastructure – the physical and organizational 
facilities, equipment, technologies, and institutions that support 

logistics activities, including roads, railways, ports, warehouses, 

distribution centers, and information systems. 
Logistics operations – individual activities performed within the 

logistics process, such as transportation, warehousing, inventory 

management, packaging, loading, unloading, and order processing. 
Logistics system – an integrated set of interconnected elements, 

processes, and participants that manage the flow of goods, 

information, and resources to meet customer requirements 

efficiently. 
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Manufacturing Execution System (MES) is a software solution 
that monitors, controls, and manages manufacturing operations in 

real time on the factory floor. It connects production planning with 

actual shop-floor activities by tracking work orders, machine 
performance, labor, material consumption, and product quality. MES 

improves production visibility, reduces downtime, enhances quality 

control, and increases operational efficiency by providing accurate, 
real-time production data. 

Maritime transport – the movement of cargo by ships through 

seas and oceans. It is the primary mode for international trade, 

offering the lowest transportation cost per unit for bulk and 
containerized goods, although transit times are longer. 

Material flow – the movement of raw materials, components, 

work-in-progress, and finished products through the supply chain 
from suppliers to manufacturers, warehouses, distribution centers, 

retailers, and final customers. Material flow ensures that products are 

delivered in the right quantity, at the right place, and at the right 

time. 
MRP (Material Requirements Planning)  – a computerized 

planning system that calculates the materials and components 

required for production based on production schedules, inventory 
levels, and bills of materials (BOM). Its goal is to ensure the right 

materials are available at the right time. 

MRP II (Manufacturing Resource Planning) – an advanced 
version of MRP that integrates production planning, inventory 

management, capacity planning, purchasing, scheduling, finance, and 

human resources into one comprehensive manufacturing 

management system. 
Multimodal transportation – the transportation of goods using 

two or more modes of transport under a single contract and managed 

by one transport operator. The operator assumes full responsibility 
for the entire shipment from origin to destination. 

Pick-by-Light (PBL) – a warehouse order-picking technology 

that uses illuminated displays or LED indicators to guide warehouse 
workers to the correct storage location and indicate the quantity of 

items to pick. PBL increases picking speed, accuracy, and 

productivity while reducing errors. 
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Pipeline transport – the movement of liquids, gases, and certain 
bulk materials through pipelines. It provides continuous, reliable, and 

cost-efficient transportation, particularly for oil, natural gas, 

petroleum products, and chemicals. 
Procurement logistics is the planning, organization, and control 

of the flow of materials, goods, services, and related information 

from suppliers to an organization.  
Production logistics is the planning, coordination, and control of 

the flow of materials, components, work-in-progress, information, 

and resources within the manufacturing process. 

Pull model – a supply chain strategy in which production and 
distribution are initiated only after receiving actual customer orders. 

Products move through the supply chain according to real customer 

demand, reducing inventory levels and increasing flexibility. 
Push model – a supply chain strategy in which products are 

manufactured and distributed based on demand forecasts rather than 

actual customer orders. Goods are pushed through the supply chain 

in anticipation of future demand. 
Rail transport – the transportation of goods by freight trains over 

railway networks. It is suitable for transporting large volumes of 

cargo over long distances at relatively low cost and with lower 
environmental impact than road transport. 

RFID (Radio-Frequency Identification) – a technology that uses 

radio waves to automatically identify and track products, pallets, or 
containers equipped with RFID tags. RFID improves inventory 

accuracy, reduces manual scanning, and enables real-time visibility 

of warehouse assets. 

Road transport – the movement of goods by trucks, vans, or other 
road vehicles using highways and roads. It provides high flexibility, 

door-to-door delivery, and is the most widely used mode of freight 

transportation. 
Safety Stock (SS) – the additional quantity of inventory kept in 

reserve to protect against unexpected demand fluctuations, supply 

delays, or disruptions in the supply chain. Safety stock helps prevent 
stockouts and ensures continuous customer service. 

Supply Chain Management (SCM) – the integrated management 

of the flow of materials, information, finances, and services from 

suppliers to manufacturers, distributors, retailers, and final 
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customers. SCM coordinates procurement, production, warehousing, 
transportation, and distribution to improve efficiency, reduce costs, 

and enhance customer satisfaction. 

Total Cost – a logistics concept that focuses on minimizing the 
overall cost of the supply chain rather than reducing the cost of 

individual activities. It considers transportation, warehousing, 

inventory, packaging, order processing, and customer service costs 
together to achieve the lowest total logistics cost. 

Transportation logistics – the branch of logistics responsible for 

planning, organizing, managing, and controlling the movement of 

goods from the point of origin to the final destination in the most 
efficient, cost-effective, and timely manner. 

Vendor Managed Inventory (VMI) is an inventory management 

strategy in which the supplier is responsible for monitoring the 
customer's inventory levels and replenishing stock when needed. The 

supplier uses real-time inventory and sales data to determine 

replenishment quantities and delivery schedules. VMI improves 

product availability, reduces inventory costs, minimizes stockouts, 
and strengthens collaboration between suppliers and customers. 

Voice Picking (VDP – Voice-Directed Picking) – a hands-free 

order-picking system in which warehouse employees receive spoken 
instructions through a headset and confirm completed tasks using 

voice commands. Voice picking improves efficiency, reduces 

picking errors, and allows workers to operate without paper lists or 
handheld devices. 

Warehouse logistics – the branch of logistics responsible for 

planning, organizing, controlling, and optimizing the storage, 

handling, and movement of goods within a warehouse. Its main 
objective is to ensure efficient inventory management, accurate order 

fulfillment, and timely distribution while minimizing operational 

costs. 
WMS (Warehouse Management System) – a software system 

designed to manage, control, and optimize warehouse operations, 

including receiving, storage, inventory tracking, order picking, 
packing, shipping, and reporting. WMS provides real-time inventory 

visibility, improves warehouse efficiency, reduces operating costs, 

and supports integration with ERP and other supply chain 

management systems. 
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