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ABSTRAKT

StruktGra Bakalarskej prace pozostiva z teoretickej Casti, kde je opisana histéria aj
definicia logistiky a zdsobovacieho retazca. Teoretickd Cast’ obsahuje definicie pojmov,
ktoré st spojené s logistikou a poskytuje informacie o logistickych procesoch. Druha cast’
Bakalarskej prace odkazuje na zvolent spolo¢nost’ a vykonant analyzu.

Tato praca sa pozera na logistiku ako proces, ktory poukazuje na jej vyuzitie v
organizaciach. Cielom prace bolo objavit’ lepSie spdsoby v ktorych sa logistické procesy
moézu zlepSovat’. Na analyzu boli pouzité, SWOT analyza, ABC analyza, EOQ.

Kracové slova: Logistika, zasobovaci retazec, logistické procesy, SWOT analyza, ABC

analyza, EOQ vypocet.

ABSTRACT

The structure of the Bachelor’s thesis consist of a theoretical content, where a history and
definition of logistics and supply chain is described. Theoretical part includes definitions
of terms linked to the topic of logistics and provides more information about logistics
processes. Second part of the Bachelor’s thesis refers to a chosen company and its analysis.
This thesis is looking into logistics as a process to show how organizations use it. The aim
of the Bachelor’s thesis was to find out if there were better ways in which the logistics
process can be improved. For the analysis, there were used SWOT analysis, ABC analysis,
EOQ formula.

Keywords: Logistics, supply chain, logistics processes, SWOT analysis, ABC analysis,
EOQ.
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INTRODUCTION

Logistics evolved evenly with the mankind, from the first tools and sources of livelihood to
modern logistics of nowadays. (BakeSova and Kiestan 2008, 5-7) Now, logistics is
embodied in every organization, where its operations deal with creating and delivering
goods and services to its customers. So an organization can be viewed as taking various
inputs like raw materials, people, equipment and other resources and then doing
operations, such as manufacturing, transport, etc. Products passed to the customers are
created outputs. (Waters 2007, 5)

The structure of the Bachelor’s thesis consists of theoretical content, where a history and
definition of logistics and supply chain is described. Theoretical part includes definitions
of terms linked to the topic of logistics and provides more information about levels of
logistic, logistics strategies and actual trends in logistics. Logistics processes chapter
covers different factors influencing suitable logistics processes for an organization.
Processes, in this part of the Bachelor thesis, describes storage and warehousing, inventory,
materials management and transport.

Analytical part illustrates the profile of the company and research procedures and analysis
applied to provide improvement suggestions, according to findings and observations
acquired. All important information and data about the company come from internal
sources. A chosen company is in this Bachelor’s thesis not stated under its official name
based on its request. The company represents an eligible sample of an organization where
logistics processes can be researched and analyzed and student knowledge can be
developed and used in practice.

In the conclusion of the Bachelor’s thesis are summarized the analysis findings and

suggestions for improvements.
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1 LOGISTICS

Logistics is a broad term that affects us in every aspect of life. Today's logistics has been

developing through the years, and its roots stem from human activity.

1.1 History of Logistics

As I mentioned above, logistics has been developing through the years. Logistics was
applied in every war tactic in the form of infirmaries, supply units and also groups of
blacksmiths, wheelwrights, gunsmiths who were embodied in the rear troops. Logistics
predecessors arranged the whole process of building ancient temples, palaces, pyramids,
and aqueducts without even knowing the term "logistics." It included supplies of slaves,
like manpower, materials, tools and source of livelihood. (BakeSova and Kiestan 2008, 5—
7) These supply lines were key factors in a military strategy, but its etymology derives
from the Greek logistikos, meaning “skilled in calculating.” (Engles 1980, 119)

The term, "logistics," was used for the first time in the book named "The Elements of the
Art of War" written by Dr. William Muller. He introduced this book in the Scots
Magazine, and Edinburgh Literary Miscellany in January 1810. According to lots of
articles, this word has an origin in the French word "Logistique." Baron Antonine Henri de
Jomini used this word in his book called The Art of War, originally published in 1862 as
study material for the U.S. Army. (Benjavutr n.d.)

After the World War II. logistics was no more a military art but transformed into a civilian
business science. Corporations were more focused on the cost of distribution in segments
of the supply chain and costs minimization and this entailed logistics to a strategic role
within the firm. This revolution and globalization propelled logistics into the omnipresent

science of circulation. (Cowen 2014, 24)

1.2 Definition of Logistics
There are several definitions of logistics. I have chosen some of them to provide a general
overview. Online dictionary of foreign words and phrases explained the term as "the
activity of organizing the movement, equipment, and accommodation of troops. “or" the
commercial activity of transporting goods to customers." (English Oxford Living
Dictionaries n.d.)
Many experts have different notions of what does the logistics concept mean. Kirsh and

Rupper came up with definitions which are partially identical. They both claim the
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logistics is a set of activities and tasks ensuring material and information flow in a
company process. (Stehlik and Kapoun 2008, 266)

Today’s extensive technological changes have started an evolution of the logistics systems.
The goal of the logistics is to be efficient, to minimize costs and make the final product
match up with customer requirements. (Salvendy 2001, 2008)

Logistics also might be defined as:

"Logistics is the process of strategically managing the procurement, movement and
storage of materials, parts and finished inventory (and the related information flows)
through the organization and its marketing channels in such a way that current and future
profitability are maximized through the cost-effective fulfillment of orders." (Christopher
2005, 4)

1.2.1 Levels of logistics
Logistics decisions are classified into three levels.

e The strategic level is concerned with long-lasting effect decisions, such as
manufacturing plans, the flow of the material or capacities of a warehouse.

e  The tactical level deals with decisions updated once in a quarter or once in a year.
There are included purchasing and production decisions, inventories and
strategies.

e  The operational level includes day-to-day decisions like scheduling, directing and

loading of trucks. (Salvendy 2001, 2008)

1.3 Supply chain management
The key part of the overall task of supply chain management is managing material and
information flow, which is a task of logistics as was stated above. Supply chain
management includes the whole process of the managing the complete chain of raw
material supply, manufacture, packaging and distribution to the final customer. Definition
of the supply chain can be likened to the flow of water in a river, both having its upstream,
organizations near the source, and downstream, organizations near the final customer. A
supply chain consists of a network of partners who collectively convert "upstream," basic
commodity into "downstream," finished product. Partners are linked up together by
planning and controlling all of the processes. Planning and controlling involves creating
and keeping the plan that sets in an actual amount of bought, made, distributed and sold

products in a certain period. (Harrison and van Hoek 2008, 7) Different processes and
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activities involved in supply chain add value to the product or service. Supply chain
management aims to achieve a satisfaction of the final customer in collaboration with
buyers and suppliers. To avoid high-cost and low-quality products and services for the
final customer in the chain, a network of partners and suppliers, who are united to achieve

mutually beneficial goals, needs to be agiler and demand-driven. (Christopher 2005, 285)

1.3.1 Agile supply chain and lean production

Today’s logistics mission is to meet specific final customer needs. An agile supply chain is
about focusing on end-customers rather than supply chains around a focal company. Final
customer is put on first place and the supply chain is able to read and respond to his or her
demand. Other components of agility are a network of partners. Viewing them as a system
of business processes creates power and synergy. Sharing data between buyers and sellers,
trough the information technology creates a virtual supply chain. These supply chains are
information-based and use the internet and Electronic data interchange (EDI) to collect real
data. Lean thinking stands for minimizing waste in all facets of a business. (Harrison and
van Hoek 2008, 204-206) Key is to be fast, maximize quality achievements and minimize
instability. Lean producers advocate minimum cycle times and prompt product
development. To avoid bad scheduling and delays, time management became more
important in order to reduce productivity impairing. (Gupta and Starr 2014, 69)

Agile and lean approach to logistics can be used together in any supply chain. This kind of
choice is called ‘leagility’. (Harrison and von Hoek 2008, 206-207)

To compare lean and agile supply, I have chosen this chart:

Characteristic Lean Agile

Logistics focus Eliminate waste Customers and markets

Partnerships Long-term, stable Fluid clusters

Key measures Output measures like Measure capabilities, and
productivity and cost focus on customer satisfaction

Process focus Wark standardisation, Focus on operator self-
conformance to standards management to maximise

autonony
Logistics planning Stable, fixed periods Instantaneous response

Comparison of characteristics of lean and agile supply 1

(Harrison and von Hoek 2008, 207)
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1.3.2 Pull-flow principle

According to Toyota Motor Corporation, Pull-flow principle was applied to all its supply
chains. The purpose is to create a flow that is pulled by customer orders. The flow
represents movement of materials. Pull stands for customers purchasing products or
materials. This means that in a supply chain environment everything is driven by real

customer orders or consumption. (Coimbra 2013, 6)

1.4 Logistics strategies
The strategy contains set of principles and formulates a plan for the supply chain. The
purpose of the strategy is to help coordinate these plans and achieve the firm's goals.
(Harrison and von Hoek 2008, 26) In logistics are very important effective strategies. They
are developed rationally and for efficient use of resources. (Gudehus and Kotzab 2012,
101)
Here are some short options that crafts strategies:
e  Evolve strategy is not very common. This strategy usually refers to not having a
strategy at all. Decisions are made regarding to actual situation, day-to-day mode.
The financial goal is the primary motivation.
e  (lassical is the oldest one. The financial goal is again the primary motivation, but
on the other hand, achievement of goals depends on planning.
e  Accommodate option concerns with firm’s realities and their operating market.
Decisions are back to date-to-date mode.
e  Logistics strategies usually demand systemic strategy setting and realizing of
goals is based on practice. It takes place through the all important parts of the
business, like marketing, manufacturing and human resources. (Harrison and von

Hoek 2008, 27)

1.4.1 Logistic trends

In a logistic and supply chain management, according to research and interviews are done,
were revealed several trends. These represent an actual situation in a logistics and supply
chain management. Trends are divided into Exogenous and Endogenous. There is a concise
description of some of them.

Exogenous trends are:

e  Cost pressure
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Companies aim is to deliver orders cost-effectively. Main factors which drive them to
achieve such a goal are rising logistic costs, increasing competition and higher price
sensitivity.

e  Demand fluctuations
Irregular fluctuations are harder to manage and more massive warehouses are no more a
solution. Complementary logistic solutions and more flexible methods, in product or
service creation, are compensation for the fluctuations.

e  Government regulations
Government is a strong influencer and companies have to face laws and duties. These
regulations determine supply chain actions.

e Individualization
Specific customer requirements drive demand for products and services. Companies have
to be more flexible to satisfy even small individuals. Client’s desires have changed as well
as consumer behavior. This leads to:

e  Complexity
A more complex demand for products, services or parts, creates dynamic and quickly
developing environment. The key to managing complexity is a digitalization.

e  Staff shortages
Shortage of qualified labor, experts and managers is the most significant challenge in
logistics.

e Risks
Today’s age can bring many interruptions and risks into the logistics and supply chain
management in a way such as cyber-attacks or global economic situation. It is important to
expect and be ready to rectify failures in advance.

e  Sustainability
This increasing trend becomes essential. Companies and entire economy should be aware
of ecological and social consequences and create "greener and more social" future.
(Kersten, Seiter, von See, Hackiusurer and Maurer 2017, 14-18) Part of many logistics
operations are also fuel costs. Logistics sectors are already striving for improved
sustainability in the form of lower CO; emissions resulting from lower consumption of
fuel. (Macharis, Melo, Woxenius and Lier 2014, 12)
Endogenous trends are:

e Digitalization of business processes
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These processes are hugely supported by information, communication and data exchange.
The objective of digitalization is also to increase productivity.

e  Business analytics
A current topic to achieve optimization is the analysis of logistics processes, supply chain
or buying behavior of clients.

e  Supply chain transparency
Transparency in supply chain management is one of the most important trends in logistics
and digitalization creates new opportunities to reach such transparency.

e  Automation
Human and machine interaction is a pertinent topic in the logistics system. Productivity
should not be only repetitive but should increase through changing work processes of
machines or software. New warehousing strategies bring new and innovative solutions, for
example, a robot.

e  Networking/Collaboration
In the last couple of years, the importance of networking increased. Companies admit the
need to build networks which are flexible to changes and adjustments. Networks improve
company market position and relations among partners and actors in a supply chain.

e  Decentralization
The purpose of decentralization is to be faster and more cost-effective, for example by
building of smaller warehouses in various geographical distributions. (Kersten, Seiter, von

See, Hackiusurer and Maurer 2017, 14-18)

1.4.2 Components of Logistics System

Logistics system consists of many components, therefore is unlikely that one company can
accomplish all the task. The main components are Customer service, Inventory
management, Transportation, Storage and materials handling, Packaging, Information
processing, Demand forecasting, Production planning, Purchasing. (Kumar and Shirisha

2014, 15) Some of these processes are explained in further details in the next chapter.
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2 LOGISTIC PROCESSES

To ensure a business is running effectively and is reaching for its goals, suitable logistic
processes are required. To develop such processes, companies should consider various
requirements. Differentiating factors influencing most of the logistic operations are:
e  Market segmentation: each sector may have different requirements.
e  Customer types: customers may differentiate between, for example, local, national
or international.

e Order type: off the shelf, partial production.

2.1 Order fulfillment
This is a typical logistic process. Customer’s order has to be received, checked, selected
and delivered with no erosion or delays. (Rushton, Croucher and Baker 2014, 103-104) To
be able to fulfill an order, the product or component needs to be produced and that is not

possible without proper warehousing.

2.2 Storage and Warehousing
The simple definition says warchouse is "a planned space for the efficient storage and
handling of goods and materials". The concept of warehousing became popular over the
past decade. Companies usually use computer-based information systems to manage
warehouses because it is stable and cost-effective. On the other hand, there are warehouses
with a casual and unskilled workforce, using paper-based database, called field
warehouses. This term refers to temporary buildings or constructions, which are not
designed to be a warehouse. To keep such a warehouse in operation, employees and
management team need to be active and work quickly.
Other types of warehouse space:
e  Commercial: paying rent for a building.
e  Transit: temporary warehouses that are usually changing locations after a short
period.
e Bonded: a warehouse where goods are secured and supervised, usually by
government or private company, before its export or import to another country.
e  Space owned by the organization. (Logcluster 2015)

The storage facilities can differ in size, from a small store to a central warehouse.
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2.2.1 Key storage activities

Material receiving and incoming inspection: While receiving a delivery, the person is
visually checking packages. It is important to inspect that the right amount of products is
delivered and not damaged.

Put away: In this process, the delivery is moved from the area of receiving to its right place
in a warehouse. All the information should be recorded on the stock keeping record or any
other inventory control system.

Picking and packing: According to picking list, products need to be pulled from inventory,
packed and prepared for shipment. The whole process depends on detailed shipping
requirements of a company.

Shipping: To deliver excellent shipping quality, the quantity of the delivery, transport and
shipping documents need to be checked. (USAID Deliver Project 2011, 114)

2.3 Inventory and Materials management
Inventory management deals with wide range of activities related to materials. (Gupta and
Starr 2014, 164) There are several methods of inventory management. For each type of
material or a company, might be a different method suitable. The less conventional
methods are FEFO and HIFO. The methods I am going to explain more into details are:
FIFO — The oldest received item is the first removed from the storage.
LIFO — The item received as the last one is the first removed from the storage.
JIT — This method aims to obtain a minimal amount of the inventory with the highest
quality. The cooperation between supplier and client should be planned and coordinated to
create no need for inventory. (Skladové Hospodarstvo 2011)
Materials management is a system of organizing and coordinating materials movements
and transformations. This system is responsible for replenishment of depleted stocks.
Three main types of materials that have to be purchased and managed:

1. Raw materials

Raw materials are the basic ingredients. By operations done in production processes is
their value rising. Value-adding processes such as refining, processing, packaging and
shipping, done in an organization, are also profit-making processes. Examples of raw
materials include minded metals, chemicals, grains or natural gases.

2. Components and subassemblies
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Their value is greater than raw materials because they are composed from the raw
materials that already have experienced the value-adding processes. By combining them
with each other or other parts made by the producer, they create the third type.
3. Work in progress
The progression of value-adding continues from raw materials, components and
subassemblies to finished goods that have to be sold and shipped. (Gupta and Starr 2014,
163-164)
Reasons to carry inventory:
e  Market demand: Certain items are required to be on the shelf when customers
demand them. To satisfy them, distributors are forced to carry inventory on hand.
e  To cover minimum run lots: To make production more economically viable, many
items have to be produced in large quantities. In cases when a minimum run lot,
imposed by a producer, do not meet customer requirements, the firm is still able to
purchase needed inventory from its distributors. This brings advantages like lower
minimum quantities, better payment conditions. A disadvantage, for such a

service, might be a higher price. (Mercado 2007, 2)

2.3.1 Excess stock

In inventory management is known the term excess stock, often called overstock or stock
surplus. This situation can be caused by incorrect demand forecasting and replenishment or
not properly tracking the life-cycle of the product. A brief description of a product
lifecycle stages is provided in the next chapter. The stage of decline best represents an
excess stock. If a company does not actively monitor demand for the product in this stage,
a large quantity of the product will get stuck in a warehouse due to poor reorder or
replenishment. In such a case, the company can lose a small percentage of profit.

Always having inventory available brings some advantages. One of them is to be always
ready to sell. When there is an inventory, the new order is easier to fulfill. The company
can avoid stocks out and reduce its lead-times. On the other hand, there are also possible
disadvantages. Holding high level of inventory cost money that can be used in other areas
such as research or new product development and marketing. Another consequence of an
excess stock is degradation or potential obsolescence of the product. (How to Deal With

Excess Stock in Your Inventory 2014)
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2.3.2 Insufficient inventory
Insufficient inventory can, besides the fact the company can lose profits and customers,
cause production stoppage and result in delayed shipment. This leads a company to an

expedited shipment that results in higher freight costs. (Mercado 2007, 5)

2.3.3 Product Life Cycle Stages
Every product has a life cycle. The demand for a newly launched product is usually higher
than for older, long-established one. Each stage in a product lifecycle has a different

meaning for an organization. All of them are represented in a picture below.

Product Life Cycle Stages

Sabkzs Vo lume

introduction | Growth | Maturity | Decline |
Time

Product Life Cycle Stages 2 (Product Life Cycle Stages n.d.)
1. Introduction stage is a most expensive stage for a company launching a new product.
Sales are low because a market for the new product is small.
2. Growth stage. In this stage, company can benefit from its increasing profit. The
company can invest in products to maximize its potential.
3. Maturity stage. The product is already established and aim of the company is to
maintain its position. It is initial to improve the product to increase its competitive
advantage.
4. Decline stage refers to shrinkage of the market for the product. At this stage, the
customers have already purchased the product or swhiched to another new product.
Companies can still make a profit by changing methods or reaching a cheaper market.

(Product Life Cycle Stages n.d.)

2.4 Transport
Transportation management is a backbone of the entire supply chain and a major sub-

function of the logistics. Because of the long distance that usually separates the company
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from its customers, the transportation is an inseparable process. Transporting affects the
whole production process, from manufacturing to the delivery. The right transport system
in logistics, provides the efficiency increase, reduction of operation cost and promote
service quality. The main modes of transportation are:

e Rail
Railway transport is not influenced by weather conditions and has a high carrying capacity.
On the other hand, essential facilities and maintenance are expensive and it takes a lot of
time to organize a railway carriage.

e Road
Advantages of the road transport are high accessibility and mobility. Disadvantages are
slow speed, low capacity and lower safety. Road transport can bring many problems, such
as traffic jams, pollution or traffic crashes.

e Pipeline
Pipeline transport, is as railway transport, less affected by weather conditions. Other
advantages are higher capacity and continuous conveyance. Disadvantages are harder
supervision, expensive infrastructures and need for regular maintenance.

e  Water
For on the water, transportation is used term Maritime transport. This transport can provide
a cheap and high carrying capacity conveyance. Disadvantages are longer transport time, a
strong influence of weather factors.

o Air
Air transportation provides the delivery with speed, flexibility, security and lower risk of
damage. This type of transportation is expensive for customers. (Kumar and Shirisha 2014,

14-18)

2.4.1 SevenR’s

In today’s economy, transport makes it possible to achieve a seven R’s.

1. Right product

The company that knows its products and has all the important knowledge about a product
can efficiently manage its time and resources.

2. Right place

The right product must be delivered to a right place. The company needs knowledgeable
drivers and systematic delivery system.

3. Right price



TBU in Zlin, Faculty of Humanities 21

To track company income and cover company expenses, the price must be appropriate and
ample.

4. Right customer

It is essential to know your target market and understand your customer needs.

5. Right condition

To fulfill an order and meet the requirements, every product or goods must be stored and
delivered with the right condition.

6. Right time

In logistics, the right time is crucial. The company has to know the right time to deliver its
products and in a very effective way.

7. Right quantity

The right amount of the ordered goods is usually fixed. To be sure, the company sends the
right quantity, and new modern technologies are used. (Supply Chain Management

Logistics 2016)
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3 COMPANY PROFILE

The company, I have chosen, was established in 1963. Its primary intent was to produce
fixtures for a hydraulic system. The company employs more than 900 employees, has 50
subsidiaries and 500 partners all around the world. As a sales and service organization, the
company provides a worldwide Fluid Controlling program using local expertise.
Components and systems in electronic measurement technology, control, feedback and
solenoid technology for stationary and mobile applications. Solutions for standard
applications and applications with increased safety. Applications are found in mechanical
engineering mobile sector energy and environmental technology offshore, shipbuilding and
marine technology process technology automotive engineering. With qualified staff,
engineers and technicians, the company provides custom-built solutions which are
developed into products where the functionality, quality, whilst considering health &
safety and environmental responsibilities, are central to its approach. Products and
production processes are developed in accordance with this goal and, of course, in
compliance with environmental laws, rules and regulations as well as energy efficiency.
The handling and storage of products in the various production phases and during in-house
transport is organized in such a way that parts and assemblies are protected from damage
and the effects of the environment. The employees who are responsible for the correct
handling of a product are regularly trained and instructed by the managers or supervisors.
Packing, storage and shipping, including shipping inspection, are carried out according to
internal guidelines and procedures if the customer has given no special instructions. The
company relies on their many years of experience. A result of their strength and innovative
work is a large number of patents. (Logistic officer, e-mail message, April 10, 2018)

According to online company-database, Finstat.sk, has Slovak branch of the company, in

2016, achieved these results:

e  Turnover 28077 873 €
e  Profit 3079 890 €
e  Other revenue 855553 €
e  Assets 17 889 678 €
e  Equity 16 305471 €
e  total indebtedness 8,86 %

e  Gross margin 36,02 % (FinStat n.d.)
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3.1 Product Portfolio
The basic product portfolio of the company consists of electronics, coils and valves.
According to a Product Portfolio graph, electronics components stand for a major part of

the production.

Product Portfolio

M Electronics [ Coils [ Valves

Product Portfolio 3 (Svetlana Hajdukova, company data 2018)

3.2 SWOT analysis
"SWOT Analysis is a universal analytical technique focused on the evaluation of internal
and external factors affecting the success of the organization". The SWOT analysis was
designed by Albert Humphrey in 1960s. (Management Mania n.d.) This analysis
determines companies good and bad points. Realistic SWOT analysis should help the
company to achieve its objectives and overcome obstacles to accomplish desired results.
Elements of a SWOT analysis:

e  Strengths
Strengths of an organization are usually things that are not found in competition. These are
internal factors, which are influenced by the company itself. Other internal factors are
Weaknesses.

e  Weaknesses
The areas where things need improvement. Weaknesses inhibit an organization from
performing its business.

e  Opportunities
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Opportunities refer to external factors. The organization can use them to give it a
competitive advantage. The next external factors are Threats.

e  Threats
Threats have a potential to harm an organization. Other common threats can depend on

state or environment, where is the company located. (Investopedia n.d.)

SWOT analysis of the company:
STRENGTHS (25%) WEAKNESSES (33,5%)

years of experiences, superior products, | insufficient inventory, insufficiently
sustainability qualified human resources, necessity of

express delivery = high costs, fluctuation

of employees
OPPORTUNITIES (16,6%) THREATS (25%)
expansion of the warehouses, competition, cheap availability of
cooperation with universities technology, government regulations

SWOT analysis 1 (Svetlana Hajdukova, company data 2018)

The company is running for more than 50 years, their experiences in components and
application production are indisputable. The company use materials and natural resources
responsibly, in order to ensure minimal impact on the environment. This refers to an actual
logistics trend of sustainability that was mentioned before. Very common and often
problems are fluctuation of employees and leakage of qualified labor. This may be solved
by recruiting of students from universities or by providing an internships. Insufficient
inventory is caused usually by order delays. This leads the company to a situation, when an

express delivery is needed and it directly increases costs.

3.3 Description of an order execution process
According to a flowchart attached to list of figures, there is a description of specific steps
in an order execution process.
Placing of customer order
The logistics process of sales begins with a customer order in the SAP system. When
entering an order, data such as price, a delivery date, an order number and material are
important.

Ordering the necessary components for production
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The saved order creates a need for SAP based on which logistics departments start ordering
the components needed for production.

Placing of order into the plan

Finished production orders are based on a production plan based on SAP needs. The
planning engineer in the placing of orders to the plan embraces deadlines, production
capacities, faults, missing material.

Confirmation of deadline from the supplier

After receipt of an order confirmation from the supplier, this confirmation is entered into
the system. It is checking the correctness of the price, quantity and date.

Delivery date and quantity approval

The logistics employee communicates with the planning department about the possible
export date based on the confirmation of the input materials deliveries. In case of a change
in the delivery date of input materials, the logistics employee is responsible for informing
the planning department about a new delivery date.

Confirmation of order in the system

When the planning department confirms the desired deadline, the logistics employee
consults the customer. After consulting the delivery date with the planning department, an
order confirmation is generated in the SAP system.

Transport of input components to the receiving zone (warehouse)

The warehouseman is obligated to check whether the goods are destined for current
company, if yes, they are unloaded into the revenue zone. The revenue zone serves as a
temporary warehouse where the goods are waiting for further processing.

Business entrance check

Business check-up of the input material is done at first. It is necessary to check the
condition of the packaging, to count the incoming material and to check the documents.
The warehouseman is responsible for a business checkup.

Receipt of material to the system (warehouse)

After a business check-up, the warehouse secures the receipt of material into the SAP
system. By receiving, the system generates a receipt. Upon completion of this process, the
material is moved to designated locations in production halls for consumption.

Storage of materials

The FIFO method, which was briefly described in the previous chapter, applies to handling

material. Storage systems are the pallet, shelf and drop shelf systems. The warehouse and
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the production staff are responsible for storing goods from the receiving zone into
designated production zones.

Production according to order

Based on the production plan, the planning engineer issues individual orders for the
customer. They must be scheduled to be stocked in sufficient quantity and in advance of
the export deadline.

Interior company transport

Semi-products are stored, according to the FIFO method, by the production workers. For
storage and handling of material and packaging material are responsible storage
department. Warehouse and logistics staff are responsible for ordering material.

The packaging of a finished production

Before packaging the finished product, the production worker must observe the FIFO
principle. Finished production is packed by production workers.

Storage of finished product into the system

Storage of finished product into the SAP system is performed by a production worker on
the basis of a production order.

Removal of finished product into the expedition zone

Finished products are stored at predetermined locations based on the FIFO principle.
Finished production is ready for the expedition.

An output of production for export

An output of finished output for export is done by warehouse based on information from
the SAP.

Issuance of export documents

Once the export goods are ready for export, the warehouse will issue a delivery note. This
includes the dimensions, weight and number of packages.

Expedition of finished products

The expedition zone serves as a temporary warehouse for the finished product to be
dispatched. On the day of export, the warehouseman is responsible for the safe loading of
the cargo into the shipping company's transport.

The release of delivery notes in the system

After exporting the finished product, the logistics worker releases the delivery notes in the
SAP system to remove the products from the warehouse.

Issuing an invoice
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Based on released SAP delivery notes, the logistics employee issues an invoice per

customer. (Warehouse manager, personal communication, March 04, 2018)

To fulfill such an order, it is vital to avoid any potential mistakes. Based on my
consultations and observation, I have analyzed some of these possible mistakes that can
influence the whole logistic process and I have chosen the most recent one to analyze. As I
described advantages and disadvantages of an insufficient inventory in a theoretical part,
the problem the company might be struggling with refers to a similar case. What influences
the whole process on an order fulfillment the most, is a lead time for deliveries, due to
insufficient stock. For a better understanding of a problem, lead time is a time between the
new item is ordered and when it is received and able to use. (USAID Deliver Project 2011,
9) The company has set up a delivery monitoring system where stock can be controlled. In
cases where on-time deliveries are not able to fulfill, the company should secure its goods
and their handing by responsible care. For my improvement suggestions, I focused on the

following analysis.
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4 ABC ANALYSIS

ABC analysis in a technique often used in materials management. This analysis is done to
help manage different items in stock that differ in value and frequency. (How to Use ABC
Classification for Inventory Management 2014) The purpose of the analysis is to segregate
and manage overall inventory or suppliers. These are divided into segments according to
Pareto Principle. (ABC Analysis: A Critical Inventory Management Tool n.d.)
Pareto Principle was created by Italian economist in 1906. Vilfredo Pareto observed, that
distribution of wealth in his country is produced only by 20% of the population. The Pareto
Principle, also known as 80/20 Rule, was later applied as a useful tool in any situation. In
Pareto’s case, the 20% of people owned 80% of the wealth in a country. Some other
examples that refer to a Pareto Principle meaning are:

e 20% of the inputs are responsible for 80% of the outcomes.

e  80% of the revenues are attained by 20% of customers.

o 20% of the work consume 80% of the time and so on (Understanding Pareto’s

Principle - The 80-20 Rule 2018)

In terms of a Pareto analysis, there are three categories in ABC analysis:
"A" category is the most important for a company. The A products are the most desired
and the most frequent.
"B" creates a mid-range in inventory value and order frequency.
"C" these are only slightly frequent, usually stocked in very low quantities.
These categories represent the importance of a material for a company and the importance
of monitoring specific items. (How to Use ABC Classification for Inventory Management

2014)

4.1 ABC Analysis steps

1. Collect required information (price or quality) about inventory data

2. Sort inventory from the descending order

3. Calculate accumulated impact

4. Expressed percentage-share of individual cumulative material items for total

consumption

W

Find the proportion of each item in the total number of items (in %)
6. Divide items into ABC categories and make an appropriate decision (ABC

Analysis: A Critical Inventory Management Tool n.d.)
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According to ABC analysis steps and Pareto Principle, I have prepared and ABC analysis
based on obtained data from the company, to find out, which items are the most frequent
and the most important for a company. The table of my calculation is attached to my
bachelor thesis. From this table, I have chosen the five most important items from the A

category for further analysis.

Material consumption/2017 accumulation percentage %  category
(kg)
6112355 88646,48 88646,48 0,28959655 29% A
6112356 48092,43 136738,91 0,44670828 45% A
605240 20665,44 157404,35 0,514219592 51% A
605537 19357,88 176762,23 0,577459275 58% A
605380 17542,95 194305,18 0,634769816 63% A

ABC analysis A category 2 (Svetlana Hajdikova, company data, 2018)

Inventory management of the company depends on customers demand and is independent
from other products. This kind of demand is usually random and non-conceptual which
may lead to increasing costs per orders. The order quantity is even to what is needed to
order, use and transport to the client. The next chapter deals with EOQ calculation where
the basic prerequisite for the use of the calculation are even need for supplies and even

stock replenishment. (Denisa Hruseckd, email message, April 26, 2018)
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S ECONOMIC ORDER QUANTITY

EOQ, economic order quantity, is a measurement of optimal delivery size. Logistics and
supply management is using it to determine the volume and the rate of orders required to
meet a given level of demand while minimizing the cost per order. (EOQ n.d.) Even if all
the assumptions don’t hold exactly, the EOQ gives a good indication of whether or not

order quantities are reasonable. EOQ formula is also known under the name Harris- Wilson

Formula
EOQ formula:
2xDxcC
poQ=V 22
Ch
D -demand

Cp - costto place a single order (€ per order)

Cp - cost to hold inventory (€ per unit) (ECONOMIC ORDER QUANTITY (EOQ)

MODEL: Inventory Management Models: A Tutorial 2011)

I applied this formula on five chosen materials from the A category to measure the optimal
delivery size of each product and set the ordering level of inventory. A demand for each
product equals to its consumption. Average costs to place an order and costs to hold

inventory are displayed in the table of my calculations.

material consump- cp ch EOQ per x times  every x day
tion/2017 year per year
(kg)=D

6112355 88 646,48 25 0,68 2553,06 35 11
6112356 48 092,43 25 0,68 1880,50 26 14
605240 20 665,44 25 0,66 1251,22 17 22
605537 19 357,88 25 0,66 1210,10 16 23
605380 17 542,95 25 0,65 1161,70 15 24

EOQ 3 (Svetlana Hajdukova, company data, 2018)
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Table of EOQ represents calculations of economic order quantity per year, based on data
from 2017. Next to each result of EOQ, there are numbers that indicate how many times,

per year, the EOQ is needed. This numbers calculations are based on this formula:
Consumption of the material / EOQ

The last column indicates regular intervals of EOQ in days. That means, the company will
make an order of specific material every 24th day, every 23rd day and so on. This
calculation was done by 365/times of EOQ per year formula.

The company has to arrange all these factors to be able to provide and deliver required
products and services. In a situation where the EOQ is insufficient due to delays in

delivery, the company needs a safety stock.

5.1 Safety stock

Safety stock is a great solution to prevent stock-outs. These can be caused by:

e  changes in customer demand

e  incorrect forecast

e instability in lead times for materials
Proper calculating of safety stock can prevent increases of stock-outs. Safety stock formula
impacts the efficiency of storage space and saves costs.

Safety stock formula:
oD+ Zx Dt

oD - standard deviation
Z - desired service level (coefficient)

Dt - fluctuation of delivery time (Robinson 2016)

According to this formula, I calculated the safety stock of the company, based on the data
from five A category materials. The standard deviation for each material was calculated
from the internal data of the company. Desired service level, based on statistics, is usually
95%. That stands for 1,64 coefficient. Fluctuation of delivery time is in this case not
existing, so the number would be 1. The interval of the company lead time is % of a month.
Results represent recommended number of kg in a safety stock. The company may use

these results to evaluate its order quantities and prevent warehouses from stock-outs.
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1262 1,64 1 2069 517
788 1,64 1 1292 323

Safety Stock 4 (Svetlana Hajdukova, company data, 2018)
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6 EVALUATION

ABC analysis divided company materials into three categories according to importance,
value, and frequency. First five of these materials, that rank among the A category, were
chosen to further analysis. [ applied EOQ and Safety stock formula.

To sum up, results of the EOQ calculations show the optimal size of a delivery. That
means total costs of the economic order quantity are the most efficient one.

To support my calculations, I prepared the table where I compared total costs of a chosen
material with EOQ and with different order quantities. As an example, I chose the material

6112355.

material 6112355 EOQ (kg) lower 0Q (kg) higher 0Q (kg)
per year per year per year
formula 2553,062 2000 3000
tcp=(OR/2)*cp 868,04108 680 1020
tch=x times per year*ch 868 1108,081 738,7206667
total costs 1736,08205 1788,08 1758,72

Comparison of costs 5 (Svetlana Hajdukova, company data, 2018)

Different order quantities influence the number of needed orders per year. For lower OQ
44 orders per year are needed, for higher OQ 30 orders per year. Results of total costs to
place an order and total costs to hold inventory are seen in a table. This table of calculation
proves the most economic order quantity has the lowest total costs. The company should
be aware of this fact and may use this formula to calculate all the orders to be more
economic, save money and also may invest into, for example, a warehouse expansion or

better equipment and workspace environment for its employees to avoid fluctuation.
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CONCLUSION

The Bachelor’s thesis defined Logistics, its history and use in a society. Terms related to
the topic of logistics and terms connected to logistic strategies are explained in more
details. The aim of the theoretical part of the Bachelor’s thesis was to clarify these terms
and provide information about logistics processes.

The second part of the Bachelor’s thesis deals with the analysis of a chosen company.
History of the company. Its main business activity provides information about the
company profile. Based on research, observation and personal communication I obtained
all the important facts and data about the company and its logistics activities. I analyzed
external and internal factors influencing the company success in SWOT analysis. After
that, I focused on the order fulfillment process of the company. The possible barriers which
may cause problems in an order execution process were detected.

The further analysis was focused on the materials management and segmentation of overall
inventory based on internal data of the company. ABC analysis divided materials into
segments of the most important ones. According to the calculations based on examined
data, results show that improvement suggestions should consist of EOQ calculation and the
company should be providing a safety stock, which may prevent the company from
possible delays or unsuccessful orders.

The aim of the Bachelor’s thesis was to gather professional sources about the topic,
provide related information, analyze logistics processes in a chosen company and define

evaluation of the analysis.
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Material

6112355
6112356
605240
605537
605380
605306
629581
636181
605297
6121219
605199
605295
605291
605242
636442
605313
636711
633737
605230
605273
636734
605358
630224
605301
605353
605232
605361
6063287
635834

consumption/2017

(kg)
88646,48
48092,43
20665,44
19357,88
17542,95

15497,8
14702,04
11255,83
10616,47
8423,22
8230,88
7070,22
6964,24
6663,01
3841,27
3472,69
3001,71
2428,65

1874,98

1557,6
1042,5
841,8
745,7
672,88
629,3

502,47

476,02

378,82

217,83

accumulation

88646,48
136738,91
157404,35
176762,23
194305,18
209802,98
224505,02
235760,85
246377,32
254800,54
263031,42
270101,64
277065,88
283728,89
287570,16
291042,85
294044,56
296473,21
298348,19
299905,79
300948,29
301790,09
302535,79
303208,67
303837,97
304340,44
304816,46
305195,28
305413,11

percentage

0,28959655
0,44670828
0,514219592
0,577459275
0,634769816
0,685399119
0,733428776
0,770200112
0,804882743
0,83240031
0,859289527
0,882387018
0,905138287
0,926905476
0,939454407
0,950799235
0,960605432
0,968539517
0,974664833
0,97975331
0,983159022
0,985909074
0,988345179
0,990543391
0,992599232
0,994240736
0,995795832
0,997033388
0,99774501

%

29%
45%
51%
58%
63%
69%
73%
T7%
80%
83%
86%
88%
91%
93%
94%
95%
96%
97%
97%
98%
98%
99%
99%
99%
99%
99%
100%
100%
100%

category
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605518
605315
605277
605286
633909
633679
637935
605294
605424
605351
631630
605314

sum

203,65
185,38
90,17
51,97
33,76
32,77
31,26
27,72
20,87
7,7
3,66
1,35
306103,37

305616,76
305802,14
305892,31
305944,28
305978,04
306010,81
306042,07
306069,79
306090,66
306098,36
306102,02
306103,37

0,998410308
0,999015921
0,999310494
0,999480274
0,999590563
0,999697618
0,999799741
0,999890298
0,999958478
0,999983633

0,99999559

1

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

O O O O 0 0 a0 a0 o o o 0

ABC analysis 6 (Svetlana Hajdtikova, company data, 2018)
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(Warehouse Manager, email message, March 04, 2018)
Flowchart of the Logistic process 4
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List of abbreviations

FEFO — First Expired, First Out

HIFO — Highest In, First Out

FIFO — First In, First Out

LIFO — Last In, First out

ABC — An analysis that divides items into three categories, according to its turnover
EOQ — Economic order quantity

SWOT  — An Analysis of strengths, weaknesses, opportunities, threats to the organization

JIT — Just In Time
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