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Abstract: Strategic management sets the direction of a company for several years ahead. Managers
and business owners who create strategy must anticipate and have the ability to see systemically —
the paper deals with creating a logistics strategy for a company operating in the industrial sector.
The first section summarizes the theoretical background for strategy and logistics, along with cur-
rent trends affecting logistics processes. The second chapter analyses the current state of the art in
logistics strategy development and summarizes its problem areas. The central part of the paper is
the proposal of a methodology for logistics strategy development in the industrial area by a pro-
gressive approach. The methodology is divided into 5 phases - preparatory, analytical, formulation,
implementation, and evaluation and control phases. The methodology is partially validated. The
created variants of the logistics strategy include the introduction of such elements that will lead to
the gradual development of the Industry 4.0 trend in the given company. This is mainly the first
variant called "automation," which includes the introduction of an automatic tractor for material
import, the introduction of an automatic system for transport and storage of work in progress, and
the introduction of a new logistics information system that will make greater use of already estab-
lished barcodes (transparency, data in real-time).
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1. Introduction

Today, more than ever, it is necessary to ensure that a company can react flexibly to
the rapid changes taking place in the marketplace. One of the keys to success is a good
business strategy. Continuous development and staying competitive are crucial for a suc-
cessful business.

Companies are looking for ways to differentiate themselves from the competition
and impress customers through logistics. One of the leading logistics tasks for a successful
and competitive enterprise is to reduce delivery times, reduce logistics costs and, last but
not least, improve the quality of logistics services. The right logistics strategy can influence
these factors. Logistics is a field in which processes are visible and tangible. It is on such
processes that savings are most visible after optimisation.

Enterprises in a highly competitive and frequently changing market situation have
to focus on internal problems and direct their strategy towards external influences. In re-
cent years, technology has exploded, and it is necessary to be able to use it for logistics
strategy development. However, before creating a logistics strategy for an enterprise, the
enterprise must have a defined enterprise mission, enterprise goals, direction and vision.
It is not quite common in industrial enterprises to develop a logistics strategy, but more
and more are now starting to do so. For this reason, this thesis focuses most of its attention
on the background of logistics strategy development in industrial enterprises.
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The term logistics strategy may not be clearly understood in companies, as terms
such as concept and system are instead used in logistics. There are also several definitions
and perspectives for the term strategy.

There are different attitudes towards logistics strategy among enterprises. Some do
not have a defined strategy, and some have a defined strategy for some types of business
logistics, e.g. distribution logistics. Some have a strategy defined by the parent company.
Others can develop it themselves. It is necessary to analyse this situation and determine
what companies understand this concept, to what extent they are engaged in it, whether
they use it, and whether there are tools, methods, models and procedures for creating a
logistics strategy.

The term logistics strategy combines two essential areas of the corporate environ-
ment - logistics and strategy. There is no single valid, globally accepted definition that
accurately captures their meaning in both cases. Therefore, it is necessary to become fa-
miliar with the interpretation of these terms based on several literature sources.

The word strategy is derived from the Greek word 'strategos', which translates as
'general' and originally referred to the art and science of directing military operations and
commanding troops. Over the twentieth century, the term also permeated the business
environment and became an integral part. A. Chandler [1] formulated one of the oldest
definitions of strategy. He defines it as "the determination of the basic long-term goals of
an enterprise, the means of achieving them, and the allocation of the resources necessary
to realize these goals.

J. B. Quinn [2] defines strategy as a model or plan that integrates a firm's major goals,
policies, and activities into a coherent whole.

There is no single view on the strategic management process, as well as on the defi-
nition of the strategy itself. There are many models that more or less agree on certain ele-
ments. Among the simpler ones are the models by G. Schrayogg and J. Koch [3], Scholes,
Johnson and Whittington [4], also Thompson et al. [5].

Wheelen and Hunger [6] created a clear model of strategic management. Strategic
management consists of four basic elements: Environmental Analysis, Strategy Formula-
tion, Strategy Implementation, Evaluation and Control.

Figure 1 shows how these core elements interact and expands each element to include
areas that need to be analysed and defined. When analysing the environment, information
needs to be gathered from the internal and external environment. Long-term plans, mis-
sions, strategies, and tactics are developed in the formulation phase. The implementation
phase represents the translation of the strategy into individual actions that are formalised
in the form of programs, budgets, and procedures. Evaluation and control mean continu-
ous monitoring of performance, monitoring actual results. Feedback is done by comparing
actual results with planned results. Corrections are then made as necessary to achieve the
expected results.

There are a number of drivers to promote the development of sustainability, for in-
stance increased consciousness relating to climate change, supply and demand character-
istics in energy consumption, and greater transparency concerning both the environmen-
tal and social perspectives of actions in organizations [7], [8].

A planning model represents what a company should do in the strategic manage-
ment process, not what specific companies can do. The rational planning model predicts
that as environmental uncertainty increases, companies that work harder to analyse the
changing environment in which they operate will outperform those companies that do
not. This model is supported by empirical research. [6]
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Figure 1. Strategic management model (own processing based on the data from [6]).

1.1. Logistics strategy and logistics planning

Extending Hayes and Wheelwright's concept of strategy [9], the definition of logistics
strategy was developed: a logistics strategy is a set of guiding principles, driving forces,
and ingrained attitudes that help coordinate goals, plans, and policies, and that are sup-
ported by conscious and unconscious behaviours within and among partners throughout
the supply network. [10]

Logistics strategy can be defined also as a set of alternative decisions for the operation
and behaviour of an enterprise's logistics system leading to the achievement of the enter-
prise's logistics objectives and a description of how the system is to implement each step
of the strategy. Suppose the focus is on increasing logistics performance and accelerating
flows in logistics chains, then as an effect. In that case, there will be a reduction in inven-
tories and a release of the capital in them, together with a reduction in logistics costs. In a
mature market environment, the active involvement of logistics in developing a compa-
ny's strategy is a prerequisite for a company's competitiveness. The position of the logis-
tics strategy of an enterprise concerning the corporate strategy, mission, and goals from
which the logistics objectives derive, is shown in Figure 2.
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Figure 2. The position of logistics strategy in relation to corporate strategy, mission and objectives.
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The enterprise strategy defines the mission and objectives of the enterprise. The main
objectives include the objective of the enterprise's logistics system, for the achievement of
which the logistics strategy is set. This determines the sub-objectives - performance and
economic objectives. Different methods and paths are chosen to achieve these objectives.
The fulfilment of the logistics objectives is monitored by logistics controlling, based on
which measures can be taken to adjust the processes so that the objectives are achieved.

The term logistics strategy does not have a precise meaning used and accepted by all
managers. However, it is essential to know the difference between logistics strategy and
planning. Logistics strategy involves defining the logistics system's performance criteria -
more specifically, the service levels and cost targets that the logistics system must achieve.

Customer service (Customer Service Level) can be understood in several ways:

- as the activity of supporting customers before, during, and after the pur-
chase, e.g., through telephone calls,

- as the performance of defined parameters concerning customers, which can
be, e.g., DIFOT (Delivered In-Full, On-Time),

- as the expected probability of not running out of inventory to meet demand,
and hence also the probability of not losing sales.

If we look at the level of customer service as the expected probability of not running
out of stock to meet demand, we need to find its optimal level while keeping costs as low
as possible. We calculate the optimal level of customer service using formula (1).

p= cp( 2In (ﬁ%)) 1)

Where:

@ - Distribution function of the normal distribution,

M - Marginal unit cost of stock shortage,

H - The unit cost of holding inventory during the rolling period.

Usually, costs and services imply a trade-off. The loss or decrease of one aspect causes
a gain or increase of another aspect. Therefore, the company must contemplate this and
define the desired logistics performance. This process involves thinking about the compa-
ny's strategic objectives, specific marketing strategy, customer service requirements, and
competitors' positions.

By distinguishing the difference between planning and strategy, companies can gain
the following benefits:

- opportunities for differentiation - based on operational, logistical, or cus-
tomer service excellence - are more likely to be exploited,

- logistics will start to have a more visible and prominent role in the company,

- investment in the logistics function or infrastructure is more likely to be
agreed.

In companies where there is no distinction between logistics strategy and logistics
planning, the process tends to develop the application of budgeting. These companies
tend to see logistics more as a cost than as a value-creating activity. Copacino [11] recom-
mends the process shown in Figure 3 for developing logistics strategy and planning.
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Figure 3. Logistics Strategy Development and Planning. [11]

1.2. Summary of theoretical background

From the above definitions of the term "strategy", it follows that strategy represents

the direction of an enterprise. It constitutes a framework for the enterprise over a long
period. The enterprise will achieve a competitive advantage in a changing environment
through appropriately aligned resources and capabilities to meet the expectations of all
stakeholders (customers, employees, shareholders, suppliers, and investors...). Thus, the
logistics strategy of an enterprise is the direction and set of decisions for the proper func-
tioning of the logistics system of the enterprise.
Publications that deal with strategic management [6], [12], [13], [14], [15] describe the dif-
ferent steps of the strategy development process very similarly and also describe the levels
of strategies from corporate to functional strategies in the same way. However, they no
longer focus on defining the strategic management process other than the enterprise-wide
level. The subject of this paper is the field of logistics. Therefore, the literature does not
address a comprehensive description of the strategic management process for the func-
tional area of logistics.

The performance of a logistics system can be evaluated using several indicators. How-
ever, the authors do not indicate how and on what basis companies should choose appro-
priate indicators for each area of corporate logistics. An enterprise needs to monitor only
selected indicators, as the use of too many indicators is usually counterproductive. Key
performance indicators are essential for verifying that the chosen strategy has achieved
the desired result. KPIs are often associated with many negative opinions from employ-
ees, so it is necessary to thoroughly inform them about the indicators used and explain
their importance. Visualizing the strategy can help to do this. There are applications on
the market for creating corporate strategy, the purpose of which is mainly to visualize the
strategy, share it among work teams, and modify the strategy in real-time. Visualizing
and sharing strategy is essential, as confirmed by a survey among companies (14% of or-
ganizations reported that their employees have a good understanding of the company's
strategy and direction) [16]. There are, e.g., templates for developing corporate strategy,
lean strategy, and human resources strategy in the mentioned applications, but there is
no template for logistics strategy.

Like the overall direction of companies, the direction specified in the functional area of
logistics is influenced by the current environment of constant change. The logistics system
is currently influenced by the external environment, mainly by technological develop-
ments and the environment. Logistics is an area where there are still opportunities for cost
reduction and process optimization, but initial investments in technology are needed. As
development is speedy nowadays, it is necessary to consider which technologies are
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worth investing in, which technologies "have a future, which will bring the expected re-
sults and will not be a kind of 'fad' for the company in the sense that the company will
outwardly boast about the technologies it uses, but in reality, this technology does not
bring any savings in time, costs, etc., and which technologies will not bring any savings
in time, costs, etc.

If we follow the basic strategic management process model (Figure 3) the first step is to
analyse the environment. In logistics, the analysis can be carried out using a logistics au-
dit. However, a logistics audit only assesses logistics 'internal environment’, e.g., logistics
costs, inventories, logistics primary data, service and logistics quality, interfaces and in-
terconnections, process planning and control, and logistics processes. A general proce-
dure on how to perform a logistics audit can be found in several publications, e.g., [17],
[18]. It is not possible to find specific questions in the available sources and a way to eval-
uate a logistics audit.

The next step of the strategic management process is strategy formulation. The literature
[10], [11], [19], [20] only gives a general overview of the areas included in a logistics strat-
egy or the primary criterion for strategic decision-making in logistics. Again, no attention
is paid to the concepts that currently dominate the world of logistics. The literature does
not contain a methodology for carrying out specific steps in formulating a strategy and
the content of each step.

The third step in strategic management should be strategy implementation, creating
programs, budgets, and procedures. The last step is evaluation and control, i.e., measuring
the actual results and comparing them with the plan. The literature and publications stud-
ied do not address these steps specifically for the logistics sector.

2. Methods

A logistics system consists of several technical means and facilities linked by
transport services. These facilities and means are the materials processed, i.e., produced,
stored, sorted, sold, or consumed. The logistics system includes production and assembly
centres, warehouses, distribution centres, transhipment centres, transport terminals, retail
outlets, waste incineration plants, etc. The logistics system ensures the execution of the
various logistics operations essential to an enterprise's existence. Authors differ in defin-
ing logistics activities. Some consider strategic decision-making in logistics as logistics ac-
tivities, some include reverse logistics and waste disposal in logistics activities, and some
include only basic activities such as purchasing, transportation and handling, and inven-
tory management.

Businesses that consciously build logistics systems and focus on continuous perfor-
mance improvement can expect to achieve a competitive advantage through quality,
timely and accurate services.

Various research methods were used to research the topic:

- Questionnaire - used to determine the current state of logistics strategy for
companies in Slovakia.

- Interview - during the internship at the selected company a semi-structured
interview with Dr. Schumann, head of logistics, was executed on corporate
logistics, its strategy, and the company's direction in this area. Interviews
with ABC employees, where the verification of the methodology was carried
out.

- Mathematical and statistical methods:

- Sensitivity analysis - using the Scenario Manager function in MS Excel to
compare logistics strategy variants.

- X2 test - hypothesis verification.

- Analysis - literature, the current state of logistics strategy.

- Synthesis - results of external and internal environment analyses in the form
of SWOT analysis.

- Induction, deduction.
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Different methods and tools are used to create a corporate strategy. Selected tools:

PIMS (Profit Impact of Market Strategy) - model has been created thanks to Profes-
sor Schoeffler from Harvard, who built a sufficient database to create this model [21]. The
model allows us to quantitatively analyse what will be the impact of alternative corporate
policies. It allows firms to model these impacts on more than 30 variables or "differentiat-
ing factors". It is the basis for processing "similarity” scores in a selected industry when
comparing a firm's profitability.

The 7S Model - was created by McKinsey. The model is based on the premise that
all seven defined critical factors of a business (strategy, structure, systems, shared values,
skills, style, workforce) must be aligned with each other for strategy implementation to be
successful [12].

Balanced Scorecard (BSC) - A system of strategic management and performance
measurement of an organization developed by American Consultants R. S. Kaplan and D.
P. Norton in the 1990s. [22]. BSC works with four perspectives of evaluating an organiza-
tion:

- Financial Perspective,

- Customer Perspective,

- Process Perspective,

- Learning and Growth [23].

Canvas - Companies such as Microsoft, Xerox, Michelin, Ernst & Young, and many
others use canvas to develop a corporate strategy [24]. The canvas model consists of 9
essential elements part of each business model, clearly arranged on one A4. The canvas
allows businesses to focus on operational and strategic management for new and existing
business areas.

An overarching advanced logistics and supply chain concept may significantly con-
tribute to a sustainable intelligent transport system, by making it more efficient, cost-ef-
fective and competitive, in a way that other sectors and the European economy as a whole
will benefit from this. [25]

The emergence of new marketing trends is influenced by constant development, the
emergence of innovations and changes in the market environment. [26], [27]

Nowadays, the use of technological equipment is very widespread. They are used in
production, lifting, transport, or other activities that people have to do in their work. [28]

Logistics is understood as an important process in the company, which runs through
the entire plant, and has the function of management, control, modification and integra-
tion of tangible material flows and intangible information, as well as related processes
such as transport, storage, material handling and packaging itself. [29]

Continuous development and application of technical and research devices
constantly affect our lives, whether it is the area of work, entertainment or education. [30-
32] The development of new technologies introduces also new construction materials,
new production techniques of semi-finished products and bearing components or new
installation methods. [33-35]

2.1 Problems of enterprises abroad

An Exact [36] survey reports that companies have a problem with on-time delivery.

The survey involved 250 small and medium-sized manufacturing companies (11% of
them deliver 25% or more of their orders late). A third of respondents said they deliver
more than 5% of orders late. The top five reasons for late delivery were:

- Waiting for raw materials from the supplier,

- Lack of time to complete the order,

- Dependence on subcontractors,

- Fluctuations in order volumes,

- Insufficient capacity.
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For example, it is unacceptable for suppliers in the automotive industry to deliver
late. Efforts should therefore be made to improve the value of customer service indicators.
The above survey suggests that there is often a fault in the input to the business, i.e., in
the delivery of raw materials from the supplier. Work can be done to improve supplier
relations in this area. On the other hand, there is a problem at the exit, i.e., order comple-
tion, with a lack of time. There is room for improvement in planning or performance im-
provement in order picking and distribution logistics.

2.2 Current problems of Slovak companies in the field of logistics

The areas of logistics that Slovak companies currently have problems with:
1. Components for the automotive industry

- Frequent movement of VZV in production

- Inefficient storage of materials and finished products in the warehouse

- High tie-up of funds in purchased parts

- Bulky number of raw materials tied up in production

- Impact removal of finished goods from production

- Injuries and damage caused by forklift trucks

- Complicated record keeping

- High number of complaints (internal and external)

- Preference for batch over FIFO in production supply

- Unclear boundaries of the different logistics activities for the logistics opera-
tor

- Low percentage of application of the two-pallet principle for equipment

2. Production, purchase and sale of metal stamped components and welded as-
semblies for the automotive and electronics industries

- Need to assess the current state of logistics and define potentials for the in-
troduction of the Industry 4.0 concept

- Setting up efficient material flows between the new press shop and the old
hall in the original plant.

- The need to address the optimal layout in the new press hall

3. Production of products for agriculture

- Insufficient storage capacity.

- Errors in picking split pallets - confusion of goods, incorrect quantities, in-
correct pallet stacking, etc.

- An increasing number of lorries being dispatched. In addition to increased
labour or time, this also presents the problem of the access road to the main
gate being blocked by trucks parked on the road waiting to be processed.

- Increasing pressure on security inside the site due to increased movement of
forklifts, trucks and other assets, the risk of collision with each other is in-
creasing.

4. Wholesale and retail of household goods

- Problems with the introduction of new barcode software

- Problems with barcode readers (freezing)

- Chaotic warehouse layout (no ABC analysis, XYZ analysis)

5. Production of transport means

- Absence of basic principles of logistics (unidentified material, no warehouse
layout and labelling, no 5S, chaotic weighing...)

6.  Supplier of components for material handling equipment Inefficient supply
lines (no defined routes)

Disorganised items in the warehouse (no ABC analysis)

7. Production and assembly of functional components for the automotive indus-
try Lack of space for a new line - hence optimisation of logistics areas

8. Components for the automotive industry
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- Relocation of the warehouse of purchased parts to new premises, from where
an efficient transport system to the assembly lines has to be ensured
- High intensity of movement of VZVs in the finished goods warehouse, pur-
chased parts warehouse and in production (replacement of VZVs by tractors)
- Modification of transport routes and layout will be necessary after the
change of the system for loading and unloading material from assembly lines
9. Food industry
- Low storage capacity of the freezer and cold storage. Inefficient stacking.
- Inefficient and complex material flow.
- Inadequate working conditions for employees.
10.  Components for the automotive industry
- Supply of materials by forklift trucks
- Lack of space to increase production capacity
- Space blocked by work in progress and mould racks
- Crossing of material flows
- Need to plan the use of new space (hall)
11.  Production of intelligent transport systems
- Logistics areas are not precisely defined (dispatch, receiving...) - hence the
lack of space.
Investment in new technologies needed.
Mistakes in picking goods.

2.2.1. Implemented survey in the field of logistics strategy

In order to create a picture of the current state of creating a logistics strategy in in-
dustrial companies, it was necessary to conduct a questionnaire survey. The questionnaire
form was sent to the company in electronic form or the company in paper form to fill in.
The numbers of companies contacted and companies that responded to the questionnaire
and returned are shown in Table 1. The questionnaire contains 20 questions from the field
of logistics and four questions on the characteristics of the company.

Table 1. Questionnaire survey data.

Number of companies contacted 394
Number of completed questionnaires 98
Return 24.87%

The average number of enterprises is classified by economic activities (SK NACE
Rev. 2) in category C, Industrial production. As it is impossible to address the whole pop-
ulation, 394 industrial enterprises were selected as the sample, regardless of size or legal
form (n = 394). The final respondents held senior positions, especially logistics managers
and managers responsible for the strategic direction of companies.

Figure 4 shows the calculation of the sample size at the 10% error limit and the 95%
confidence interval. The sample size should be at least 96 companies.

What margin of emor can you accept? 10 %
5% = 2 common choice

What confidence level do you need? 95 %
Typical choices are 90%, 95%, or 99%

What is the population size? 16928
If you don't know, use 20000

What is the response distribution? 50 %
Leave this as 50%

Your recommended sample size is 96

Figure 4. Sample size calculation.
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Ninety-eight companies replied to the questionnaire. At the 95% confidence interval,
the error limit is 9.87%, below 10% (significant in surveys). The sample of 98 companies
can therefore be considered correct.

When creating the questionnaire, a primary hypothesis was established, which,
based on the answers, will be possible to accept or reject.

HO: There is no significant dependence between the size of the company and the cre-
ated logistics strategy (partial, total, none).

H1: There is a significant dependence between the size of the company and the cre-
ated logistics strategy (partial, total, none). The analysis of the current situation reveals
the following facts:

- The number of medium-sized companies is growing in Slovakia, especially
in the area of suppliers to the automotive industry, and further growth can
be expected with the arrival of another carmaker. One-third of automotive
suppliers expect the introduction of the Industry 4.0 trend components
within five years.

- Companies must consider which technologies in the field of logistics are for
a given type of production, resp. industry appropriate.

- Small and medium-sized enterprises abroad have a problem with meeting
customer requirements, especially with meeting the delivery date. Slovak
companies, on the other hand, have a problem picking the right products.

- The problems that the logistics strategy should address are, in particular,
problems with lack of space during production growth, high stocks, ineffi-
cient material and information flows.

- Material flows are among the areas most analysed by simulation tools.

- Medium-sized companies have strategies in place for some types of logistics
but do not have a comprehensive logistics strategy. Large companies also
have a comprehensive logistics strategy and strategies for individual parts of
logistics. It is necessary to verify whether the dependence between the com-
pany's size and the strategy's creation is significant.

- Each company evaluates different logistics indicators, although these are
mostly cost evaluation indicators and logistics performance evaluation indi-
cators.

- Many companies currently do not use the evaluation of the logistics system
through an audit that provides an objective view of the actual situation.
Companies must first know their natural state to improve logistics processes.
The question is, how do medium-sized companies, such as automotive sup-
pliers, want to improve their logistics processes and implement elements of
Industry 4.0 without a defined logistics strategy? Based on the above facts, it
can be argued that it is necessary to propose steps to create a logistics strat-
egy for medium-sized companies, using the strategy to use tools that allow
quick decision-making and the strategy will be formulated in the context of
new information and communication technologies.

3. Results

Based on the literature review and analysis of the current state of the art in the logis-
tics and logistics strategy development field, the following chapter deals with the design
of a model and methodology for logistics strategy development.

3.1 definition and structure of the proposed methodology

Definition and conditions of the proposed methodology:
- Focus on medium-sized enterprises (50-249 employees)
- Focus on business logistics
- Comprehensive solution that includes all types of business logistics (pur-
chasing, production, distribution, warehouse)
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- Logistics strategy in the context of the current state of the art and technology
- There is a company interest in developing a logistics strategy.

The analysis of the current situation showed that a more significant percentage of
companies had developed sub-strategies for different areas of logistics, such as distribu-
tion, warehouse, and production logistics. The new logistics strategy will integrate all ar-
eas from purchasing, production, warehouse, and distribution logistics. In developing the
new logistics strategy, different tools will be used in different phases, which can be con-
sidered progressive. These are software and elements of the digital enterprise that sim-
plify work and provide the basis for faster decision-making by competent staff.

Strategic decisions in logistics are long-term decisions made for more than one year.
Top management makes these decisions often based on incomplete and inaccurate data
that require forecasts. Strategic decisions in logistics:

- Supplier selection and evaluation, purchasing policies and standard packag-
ing

- Make to order vs. make to stock

- Push vs. pull system

- Information system and information flows

- Material flows, layout changes

- Automation and selection of handling, storage and other equipment

- Centralisation vs. decentralisation of stocks

- Method of picking and dispatch

- Methods of transport

- Management of logistics processes, setting and evaluation of KPIs

- Outsourcing of logistics services

- Focus on green/sustainable logistics

- Focus on reverse logistics

Strategic plans derived from strategic decisions provide direction for tactical and
day-to-day planning. Tactical decisions are made on a medium-term basis, monthly, quar-
terly, or even annually. Production planning, transportation planning and resource plan-
ning are the most well-known logistics tactical decisions. These decisions are made by
middle management or logistics engineers, often with partial data.

Operational decisions in logistics are made in real-time on a daily or weekly basis
and are narrow in scope. Such decisions include, e.g. routine warehouse decisions, vehicle
loading, and vehicle assignments. These decisions are based on a lot of detailed data and
are usually made by supervisors.

3.2 Model and algorithm for logistics strategy development

When creating the logistics strategy, we based it on the model of the strategic man-
agement process from the authors [6]. We followed the four primary phases of creating
and implementing the new strategy, which We modified, adapted to the logistics environ-
ment, and added to the preparatory phase. The logistics strategy development model. It
is divided into five phases:

- preparation phase,

- analysis of the environment from the point of view of logistics,
- formulation of logistics strategy,

- implementation of logistics strategy and

- evaluation and control of the logistics strategy.

The individual steps that need to be performed in creating the logistics strategy in
each phase are shown in the flow chart (Figure 5), and the whole methodology is described
in the following subchapters. At the outset, there are slight differences in whether we are
creating a logistics strategy for a greenfield business or an existing one.

3.3 Draft preparatory phase
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The preparatory phase of the logistics strategy development aims to check the rele-
vance of the logistics strategy if it already exists; to find options for partial corrective
measures for updating the strategy to assemble the project team that will be involved in
the logistics strategy development; to define the boundaries of the logistics strategy de-
velopment project and to establish the logistics strategy development schedule.

Before an existing business decides that a change in logistics is needed, there must be
some impetus to do so. This impulse may be:

- Change of leadership, recurring logistics problems, the vision of becoming a
technological leader,
- change of production, change of premises, etc.

The preparatory phase starts with determining whether or not the enterprise has a
logistics strategy (whether or not it has recorded strategic decisions and objectives in a
standard form in a document and is acting and operating based on these). If the enterprise
has a logistics strategy in place, it is necessary to check whether it is up-to-date, whether
adjustments need to be made in the light of environmental changes, etc. If the strategy is
up-to-date, it can continue with its implementation. If the strategy is not up-to-date, it
should be ascertained whether corrective measures can be taken to update it. If this is
possible, the corrective measures shall be implemented, and the implementation of the
strategy shall continue. If it is not possible to take partial measures, or if the enterprise
does not have a logistics strategy in place, the activities of setting up a project team, de-
fining the boundaries of the logistics strategy and defining the timetable for strategy de-
velopment are undertaken. If a company has a logistics strategy that is not up to date,
minor adjustments can be made after a review. The enterprise may consider that there is
no need to conceptualise a new logistics strategy but simply update the strategy. The en-
terprise may update only some areas of the logistics strategy or may add significant areas
of logistics where strategic decisions need to be made. Procedure for implementing cor-
rective measures:

- develop a plan to implement corrective actions,
- identify the parameters targeted for corrective action,
set targets to be achieved,
designate the persons responsible for implementation,
- determine the form of the control and the persons responsible for the control.

If a company does not have a defined logistics strategy or if it is not possible to mod-
ify the existing strategy by corrective measures, the company approaches the project of
creating a new logistics strategy, where the first step will be to assemble a project team.
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Figure 5. Algorithm for creating a logistics strategy.
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3.4 Design of the environmental analysis procedure

The company constantly perceives its surroundings and monitors its competitors,
customer expectations, and technological progress. These activities usually take place not
only from a logistical point of view. In this case, we are talking about analysing the exter-
nal environment. Next, it is necessary to find out the state of the internal environment of
the enterprise in every area that concerns logistics. It is necessary to start by analysing the
production programme, analysing customer requirements, then the enterprise analyses
the entire production system and finally assesses the current state of the logistics system.
The most significant results of the analyses should be summarised, for example, employ-
ing a SWOT analysis into a comprehensive whole. The sequence of activities of the analy-
sis phase is shown in.

Businesses developing a logistics strategy for a new operation may skip some parts
of the internal environment analysis that relate to existing processes and go directly to the
strategy formulation part because it is evident that a logistics strategy needs to be devel-
oped.

3.4.1. Proposal for analysis of the external environment from a logistics perspective

We propose to use STEEP analysis focused on the logistics environment to analyse
the external environment. We propose to use Porter's five forces model to analyse the sec-
toral environment focused on logistics processes.

The external environment analysis aims to discover opportunities that the company
can use for its growth, gain competitive advantage, increase efficiency and productivity,
etc. On the other hand, the analysis will point out threats that can affect the enterprise in
the opposite - negative direction.

Businesses do not operate in isolation, but operate in an environment that influences
the business. A business must react flexibly to changes in the environment and must there-
fore constantly monitor it. In the macro environment, logistics is mainly influenced by
technological factors. In order to analyse the environment, the enterprise can use various
methods, e.g. STEEP analysis with its variations (STEEPLED, PESTLE, etc.) and Porter's
five forces model.

STEEP is an abbreviation from the initial letters of socio-demographic, technological,
economic, environmental and political-legal factors.

Using STEEP analysis, the company gets a detailed overview of which factors in the
external environment are setting trends. The analysis also helps to predict what may hap-
pen in the future.

Porter's model enables the analysis of the competitive environment of the industry
in which the company operates, as well as the company's suppliers and customers.

3.4.2. Draft analysis of the internal environment

Before a business can make any changes, it needs to know the current state of its
internal processes. The analysis of the internal environment is divided into four parts.

Logistics is influenced by the production programme, i.e. the product range. Ware-
houses, handling equipment, etc., must be adapted to the products produced. It is also
essential to know customers' requirements regarding whether they require production to
stock or order or a combination of these methods. The business also needs to know what
are the indicators required by customers that the business must meet (e.g. timeliness of
delivery, level of customer service). The production system analysis is used to find out the
current state of cooperation and communication between production and logistics. For
logistics, it is necessary to know the production speed, material consumption, etc. Finally,
we evaluate the logistics system by employing a logistics audit.

The objective of the internal environment analysis is, therefore, to identify the
strengths and weaknesses of the logistics system and the relationships between logistics
and other parts of the enterprise.

Analysis of customer requirements
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A company's logistics system needs to know its customers and requirements. A dif-
ferent logistics system is required for make-to-order production and another for make-to-
stock production. In addition to these two basic strategies, there are similar ones, e.g. As-
semble-to-order, Configure-to-order, and Engineer-to-order.

The path businesses should take a combination of MTS and MTO strategies. Enter-
prises should segment their products according to demand behaviour. A product segmen-
tation system is used for deciding which products should be produced for stock and
which for order.

The above segmentation system has two dimensions:

- variability of demand - low, medium, high,
- sales value - ABC segmentation based on sales value.

MTS candidates are mostly products with low variability over a certain period of
time (depending on the ordering cycle).

It is also essential to analyse the frequency and variation of orders and lead times
compared to the internal adequate lead time. In other words, if the Service Level Agree-
ment (SLA) includes a shorter lead time than the production lead time (or when customers
do not respect the lead time or make frequent changes to orders), MTS should be consid-
ered because MTO is not possible without the risk of delayed delivery to the customer
(Figure 6).

Makex order Makwrder
SLA SLA
Continuous Production Time Continuous Production Time

Figure 6. Suitability of the MTO strategy.

Production programme analysis, forecasting

For logistics, it is essential to know both the current product range and the sales fore-
casts for the future. The enterprise needs to know whether the quantity produced is in-
creasing, stagnating or decreasing. This determines the requirements for storage capacity,
for example. Forecasting methods can determine future sales volumes. After defining the
future production quantities of each product, we select representatives to perform value
stream mapping. The product mix analysis and the representatives' selection can be made
using a P-Q diagram (Figure 7).

eDetermination of
Forecastmg future production
volumes
] — - *Determination of
E P-Q representatives
| diagram from predicted
\ / ) 51\_1_&1'1tities
Value *Value stream
stream mapping for

ma_pping__ P ﬁ'Pl‘éSl‘:‘ﬂtﬂﬁV?S

Figure 7. Production programme analysis procedure.

The primary document of any organization is the sales forecast. The historical series
of sales results for individual products are usually used in an average baseline forecast.
The best results are achieved by a sales forecast created by a team of staff consisting of a
salesperson, a brand manager and a logistician. The initial forecast, created by the sales-
person, in many cases, reflects not only the knowledge of the market and their customers
but also the goal of achieving a minimum level of sales that will result in the payment of
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a variable salary. This can result in a forecast focused only on achieving the reward, with
the expectation that 'We will somehow sell this to the customer'. Two team members bring
about the elimination of the subjective view. The brand manager brings to the forecasting
knowledge of the historical response to various sales promotions and planned promo-
tional activities for the next period with an estimate of their contribution over and above
the average sales level. The role of the logistician is then to examine the constructed fore-
cast with an independent view based on sales data and average inventory size and vali-
date the high variance of the forecasts.

If the decision is taken to introduce forecasting, special attention must be paid to the
new forecasting system. A small team is recommended to be created to handle implemen-
tation, forecasting use and forecasting.

Logistics needs to know future sales volumes, as this determines long-term logistics
requirements, such as warehouse size, choice of handling technology, and layout changes
(and supply routes) in case of new machines and equipment.

To analyse the current state of material and information flows, we recommend using
the VSM (Value Stream Mapping) tool - mapping the value stream on a selected repre-
sentative of the product range.

Value stream mapping is a suitable method to assess the linkages in material flows.
Value stream mapping is usually performed on a selected representative of the most ex-
tensive production program.

The value stream mapping method will give the business a picture of the overall flow
from supplier to customer. Bottlenecks will emerge from the VSM that can be resolved by
creating and implementing a new logistics strategy.

3.4.3. Logistics system analysis design

To assess the current state of the logistics system, we propose to use a logistics audit,
which will give an objective view of the company's logistics processes. Since the literature
does not provide specific areas of assessment, audit questions and their evaluation, in this
section, we have proposed a logistics audit to assess the current state of the logistics pro-
cesses of the enterprise.

The assessment of the logistics system through an audit should provide information
on possibilities and directions for improving the current situation of logistics processes.
The auditor's advice should highlight parts of the logistics processes that can be opti-
mised; productivity increased, customer service levels improved, inventories reduced,
etc.

The assessment areas are divided into three groups:

- Group 1: purchasing logistics, production logistics, distribution logistics,
warehouse logistics - areas that form the basis of logistics activities in a com-
pany.

- Group 2: information flows and data, safety and ergonomics, KPIs, logistics
process organisation, technology and technology, lean logistics - areas that
support, simplify and streamline basic logistics activities.

- Group 3: documentation - layouts, Industry 4.0, green and reverse logistics -
areas addressed by mature enterprises; they can add value or competitive
advantage to the enterprise, but are not essential to the functioning of logis-
tics processes.

In order to highlight the importance of the core areas of logistics, these areas are rated
with additional points. The first group has 3 points, the second group 2 points, the third
group 1 point.

After scoring the individual questions, we get the resulting point values for each area.
These values are then multiplied by the 'importance scores' of each area (from 1 to 3). This
gives an overall score for each area, from which we then calculate a percentage rating.
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A radar chart is created from the percentage scores of all groups, which shows the
current rating of each logistics area and the desired values required for an effective logis-
tics system.

The logistics system as a whole is evaluated according to the interval:

- Efficient logistics system 100% - 85%
- Average logistics system 84% - 60%
- Unsatisfactory logistics system 59% - 0%.
We calculate the overall percentage according to formula (2).

Overall evaluation = Y.Score of the area x Points of importance of the area %100 (%) (2)

Y-Max. Number of points per area x Points of importance of the area

The thresholds for each value are determined based on a combination of different
response options (if the main areas of logistics are rated as inadequate, the logistics system
cannot be rated as efficient) and on the basis of practical experience.

It will be important for the company to obtain not only a numerical but also a verbal
assessment of the current state of the logistics system from the auditors. The form used to
provide a verbal assessment of the results of the logistics audit is divided into three parts.
The first part is used to record the positive and negative findings of the audit. The next
part is intended to assess the impact of the findings. The last part of the form will provide
recommendations for improving the current situation.

3.5 Proposal for a logistics strategy formulation process

After a thorough analysis of the external and internal environment of the company
and summarizing the results in a SWOT analysis, it is possible to proceed to the logistics
strategy formulation phase.

This phase starts with defining the company's long-term logistics objectives, which
are broken down into medium- and short-term objectives. Next, it is necessary to define
the constraints and specificities of the enterprise that need to be kept in mind when for-
mulating the logistics strategy. Based on these constraints, adjusting the forecast produc-
tion quantities is possible. E.g. an enterprise anticipates a 30 % increase in production but
cannot afford to invest in a new warehouse. The current warehouse capacity must be re-
duced at the expense of an increase in production area (additional machinery must be
added to accommodate the increase in production). The company must adjust the forecast
production quantity if it has such restrictive conditions.

Subsequently, the project team can create variants of the logistics strategy following
the results of the analyses, which currently cannot be done without implementing new
information and communication technologies. We propose using digital enterprise ele-
ments to speed up decision-making and validate partial solutions.

If the options do not meet the objectives, it is necessary to modify them or create new
options and select the most suitable ones. When selecting an option, the proposed indica-
tors shall be taken into account. It is appropriate to validate the chosen strategy option
through a dynamic simulation.

3.5.1. Defining logistics strategy objectives

Strategic decisions should support two main logistics objectives:
- cost reduction (total logistics costs for transport and storage),
- Increasing the level of customer service (customer satisfaction and shorten-
ing the order processing time).
As also emerged from the survey conducted, businesses measure different types of
costs. By combining knowledge from literature and practice, we propose to track total
logistics costs composed of several types of logistics costs, which shows Figure 8.
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Figure 8. Composition of total logistics costs.

Table 2 shows the areas of business logistics affected by a given type of logistics cost
and the factors that largely influence the magnitude of these costs.

Table 2. Factors affecting logistics co

Business Costs Factors affecting indicators
logistics
Purchase For supplies  Price and quantity of material

Production range
Warehouse size / storage capacity

Receipt area size
Handling technology

Production speed

Storage costs per unit
For process ~ Supplier relationship management
Wages and number of purchasing and income staff

Material receipt process (duration, number of entry checks, use of paper
documentation)
Production For supplies  WIP storage locations

Supply and handling technology
Length of supply routes
Technological arrangement

For process ~ Wages and number of logistics operators

Wages and number of logistics executives
The process of ordering material from the warehouse

Supply process

Distribution For supplies Geographical distribution of customers
Costs of stock shortages
Warehouse size / storage capacity
Shipping area size
Storage costs per unit
Handling technology
Production range
For process  Shipping cost
Picking process
Obtaining the customer's desired product in another way
Wages and number of distribution staff
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The two main logistical objectives can be divided into sub-objectives that will support
the achievement of the main objectives. Looking holistically at the objectives in each lo-
gistics area (purchasing, production, distribution), the main objectives in each area will be
to increase performance and reduce costs.

Using too many indicators can be counterproductive, so each enterprise should con-
sider the choice of indicators in each area of logistics.

3.5.2. Defining logistics constraints

Constraints that may influence strategic decisions need to be taken into account before the
actual development of logistics strategy options. These may be e.g.:
- investment resources, location, spatial possibilities, availability of logistics
services, logistics routes through external premises, specific products (di-
mensions, weight, durability, etc.), information and communication technol-
ogies, and picking system.

3.5.3. Developing strategy options in the context of new ICTs

Strategy formation is characterised by variation. Any strategy, logistical or otherwise, is
developed in variants that are evaluated against criteria. Strategy variants must be based
on:

- The results of the logistics audit, indicate effective, average and below-aver-
age areas of the company's logistics system. The logistics strategy should fo-
cus on improving the inefficient areas and maintaining the favourable con-
dition of the other, well-rated logistics areas.

- A synthesis of the results of the environmental analyses that determine the
main direction of the strategy. The synthesis discusses whether the compa-
ny's logistics strengths can be used to exploit opportunities or defend against
threats, whether internal processes need to be strengthened first, etc.

- Defined objectives that define what the strategy is intended to achieve.

- Constraints that cannot be removed in any way and must be taken into ac-
count.

The ideal logistics system in an Industry 4.0 environment

As mentioned several times before, when creating a logistics strategy, it is necessary
to know the current state and define the future state that the company wants to achieve.
This subsection illustrates the future state that many companies are currently striving for.
It is linked to the Fourth Industrial Revolution, which is also very relevant to the logistics
sector.

Figure 9 illustrates what an ideal logistics system that works on the pull principle
should look like. The orange arrow shows the information flow, the green the material
flow and the grey the mode of transport, whether external or internal. In this system, the
enterprise is connected to the customer and the supplier by software, enabling efficient
communication between them. Material and finished product deliveries are managed in
a Just-in-Time manner, i.e. the material arrives at the enterprise just when it is needed,
and the finished products leave so that the customer receives them when needed. Auton-
omous vehicles are used for inter-company transport, while automatically driven vehicles
are used for intra-company transport. The factory sends data on the need for additional
material automatically, based on sensors.
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Figure 9. Ideal logistics system — traction.

Figure 10 shows the system when material and finished products need to be stored.
This is a pressure management system. Businesses that cannot operate in a just-in-time
delivery manner for certain reasons can use automated warehouses and can use automat-
ically controlled tractors to supply production.
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Figure 10. Ideal logistics system — pressure.

The strategy variants must contain the necessary information in the sense of the 4M
method (Manpower - people, Materials - materials, Machines - machines, Methods - meth-
ods, technologies).

People (Manpower) - everything related to human resources (costs, education and experi-
ence, wages and benefits, training, direct and indirect workers).

Materials - anything related to direct (materials that are listed in the BOM; can be easily
counted) and indirect materials (materials that are not listed in the BOM; alternatively,
these can be items that are difficult to count, e.g., materials that are in liquid, semi-solid,
and powdered form).

Machines - everything related to machines, equipment, jigs, calibration, machine specifi-
cation, jigs, pallets, tables and chairs, tools, etc.

Technologies, Methods - methods, instructions, specifications, guidelines, tolerances, etc.
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Table 3 shows the different strategic decisions and their relationship to the 4Ms, i.e.
whether the decision is related to people, materials, machines or methods.

Table 3. Relationship between strategic decisions and 4M.

Strategic decisions Worker Materials Machines Methods
Supplier selection, J
purchasing and standard

packaging

Custom production vs.
warehouse production
Push vs. pull system

Information system and
information flows

Material flows, layout J
changes
Automation and choice of J

technology

Centralization vs. J
decentralization of stocks

Method of picking and

shipping
Methods of transport

Logistics process J
management, KPI
Outsourcing of logistics

services

Focus on green / sustainable

L SNKKLKKLKL

logistics

Focus on reverse logistics J

3.5.4. Evaluation of variants using digital enterprise tools

LK KNKKLLLLLLL L

The different parts of the strategy variants can now be evaluated very quickly using
digital enterprise tools. The options for determining the principles and changes in the lo-
gistics system will require investment. Businesses often consider assets using the payback
period, which is not necessarily the indicator with the best predictive power. The payback
period can lead to a preference for short-term gains, does not consider the time value of
money, and does not consider the cash flow that flows after the point at which payback is
achieved. Therefore, we recommend that investments be evaluated using Net Present
Value (NPV), which considers the discount rate. Net Present Value is an indicator that
tells how much money a project will make or take over the chosen lifetime of the project.
Calculating NPV requires an informed estimate of the future cash flows associated with
the investment. For equipment investments, it is usually relatively straightforward to de-
termine the expenditure.

Verifying changes to the logistics system using dynamic simulation already contains
detailed data, as opposed to evaluating variants, where variants are only assessed in a
coarse-grained manner, or only selected parts of the variant strategy are considered.

4. Discussion

In the implementation phase of the selected variant of the logistics strategy, it is nec-
essary to create a schedule of activities, set up an evaluation of the implementation process
and carry out the implementation itself.

Once the appropriate strategy variant has been selected, the project team must create
an implementation schedule, which, like the schedule for the entire strategy development,
includes project activities, activity sequences, activity durations and time milestones, crit-
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ical path, and assigned human resources, and costs. Again, special project activity man-
agement software can be used for this purpose, as it provides several tools for evaluating
the implementation progress.

The following questions arose when dealing with the use of genetic algorithms in
designing production layouts in the environment of an interactive design system:

In the evaluation and control phase, two activities are essential: the regular evalua-
tion of the KPIs and the evaluation of the achievement of the objectives selected and set
for the logistics strategy variant.

In this phase, it is necessary to monitor the indicators set and, if deviations are de-
tected, to react according to predetermined rules and take corrective measures.

It is also necessary to monitor the objectives set. Suppose the main logistics objective
has not been achieved after all the activities set out in the implementation schedule have
been implemented. In that case, it is necessary to review the set of goals and to find out
why the objectives have not been met, where the problems have occurred and why they
have not been addressed during the project. If the aim has been achieved, the strategy can
be considered to have been successfully implemented.

Figure 11 and Figure 12 show the recommended display of indicators. Displaying
them in this form will simplify evaluating situations where intervention is needed and
corrective action is taken. In the case of costs, the lower limit in the cost trend graphs may
indicate the target limit the enterprise wishes to achieve, and the upper limit will show
the maximum allowable cost limit. In the case of performance, for specific indicators, we
are trying to maximise their value, e.g. productivity, reliability of supply, etc.

Total logistics costs

|

Purchatinglogistics onsts Production logistics costs Distribution logistics costs
Inyentory costs Inventory costs Inventory costs
Process costs Process costs Process costs

Figure 11. Design of the display of cost indicators for their effective evaluation (1).
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Figure 12. Design of the display of cost indicators for their effective evaluation (2).

The proposed methodology for logistics strategy development is intended to provide
medium-sized enterprises with a guide for developing a logistics strategy concerning the
use of advanced tools and with the inclusion of new trends in the information and com-
munication technologies field.

5. Conclusions

The use of modern information and communication technologies plays a key role in
the current global competitive environment of long-term manufacturing company sus-
tainability [37-39]. Today’s production enterprises have to face a constantly changing mar-
ket and fluctuating demand for customizable, high quality, and affordable products, in
order to sustain their competitive advantage [40-41].

In the survey, companies answered whether they had defined any of the following
logistics strategies: partial (purchasing, warehousing, distribution), total, or none of the
above (some companies indicated a combination of partial + total strategy). We want to
determine if the enterprise's size influences which approach the enterprise have devel-
oped.

Since these are nominal variables (they only allow for qualitative classification), we
will use the non-parametric X*2 test (chi-squared test) to test this.

We formulate hypotheses:

HO: There is no significant relationship between the size of the enterprise and the
logistics strategy developed (partial, total, none).

H1: There is a significant relationship between the size of the firm and the logistics
strategy developed (partial, total, none).

Tables 4 and 5 reports the observed and calculated expected frequencies needed to
calculate the Chi-square test according to formula (3).
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Table 4. Observed abundances (O).

Partial Logistics Partial log. str.  None of the Together (n:)

logistics strategy as a +Log.str.asa  above + others

strategies whole whole
Small companies 2 1 1 6 10
Middle companies 9 2 1 1 13
LArge companies 33 20 15 7 75
Together (n.) 45 23 15 15 98

Table 5. Expected numbers (E).

E=(ncxnJ)/n Partial log. strategy  Logistics strategy Partial log. str. + None of the abov
as a whole Log. str. as a whole

Small comapnies 4,490 2,347 1,735 1,429

Medium 5,837 3,051 2,255 1,857

companies

Large comapies 33,673 17,602 13,010 10,714

Or,c=Erc)*
Xz — Z ( r.C r,c)
Ey
®3)
According to the formula, we calculated the Chi-square value of the test X2 =22.196.
At the 5% significance level and at 6 degrees of freedom, the tabulated value of X?=
12.592.
X?tabulated < X2 calculated

Reject HO: There is no significant relationship between firm size and logistics strategy
developed (partial, total, none).

Accept H1: There is a significant relationship between the size of the firm and the
logistics strategy developed (partial, total, none).

At a 1% significance level and 6 degrees of freedom, the tabulated value of X2=16.812.
At the significance level of 1% we are talking about a highly significant dependence, so
also at the significance level of 1%, we accept the hypothesis H1: There is a highly signifi-
cant dependence between the size of the enterprise and the logistics strategy developed
(partial, total, none).

Based on the CHITEST function in MS Excel, we evaluate the probability that a given
value of X?would only occur due to the influence of many random factors.

p =0.001115664, a = 0.05, and « = 0.01, respectively.
If p>a we accept HO, reject H1

If p<a we reject HO, we accept H1

p =0.001115664< o = 0.05, a = 0.01 respectively

For both a = 0.05 and 0.01, we reject HO on the independence between firm size and
the logistics strategy developed, we accept H1 on their dependence.
Thus, the hypothesis that there is a dependence between the size of the firm and the
type of logistics strategy developed is confirmed.
To validate the proposed methodology of logistics strategy development by progres-
sive approach, the following parts were validated:
- preparatory phase - assembling the project team, defining the boundaries of
the strategy development project, strategy development schedule,
- analytical phase - analysis of the internal environment, SWOT analysis,
- logistics strategy formulation phase - definition of objectives, constraints, de-
velopment of options, comparison of options using sensitivity analysis.
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The verification was carried out in the ABC company, which has been operating on
the market since 2006 as a supplier of plastic interior parts for cars. Production is 20 300
pes/week.
Table 6 shows the specific responses of ABC to the questionnaire. These answers are
presented in the thesis for a better idea of the state of the logistics system of the enterprise.

Table 6. ABC company's answers to questions from the questionnaire.

Question The answer

1. Does the company have any of these strategies defined? . Separately some of the strategies: purchasing,
distribution, warehousing, production logistics, etc.

2. Ifyou have indicated that the company has a logistics strategy . The parent company imposes conditions (eg

in place (including sub-strategies), is this strategy set by the requirements for the use of new technologies), but the
parent company? company itself is looking for a way to meet the
conditions.

3. What are the benefits of putting a logistics strategy into . The logistics strategy specifies exactly what and when

practice? is to be achieved, so no conflicting goals are set.

. Logistics strategy enables the optimization of logistics
processes (acceleration of delivery times, reduction of
downtime, etc.).

4. Does the company regularly update the strategies you . No

identified in question 1. ?

5. 5. Ifyou did not indicate any of the answers to question 1., . -

does the company seek / plan to develop any of these strategies
in the future?

6. Does the company have defined logistics goals (milestones that . Yes

the company wants to reach by a certain date)?

7. Does the company monitor the fulfillment of the set logistics . Yes

goals?

8. Does the company have a logistics department? . Yes, we have a separate logistics department that deals
with all logistics activities.

9. Does the company have a formally defined logistics strategy in . No

a document?

10.  What key indicators - KPI, resp. do you use measurable . DPM (non deliveries per million) — undelivered orders

parameters to evaluate your logistics strategy? on time!

. TPT (throughput time)i

11. Do you use information systems / software for logistics . We use IS for separate areas: purchasing, distribution,

purposes? warehouses, production logistics,

. We use corporate IS, which includes logistics

12. Do you regularly perform a logistics audit? . No, we do not perform regular logistics audits.

13.  Is logistics data collected in real time? (eg using scanners) . No

14.  Is the logistics data evaluated in real time? (eg ability to see . No

current inventory every minute)

15.  What information technologies are used in the company for . Bar codes + scanners

logistics purposes?

16.  What technical means are used in the company for logistics . Hand pallet truck

purposes? . Forklift

. Tractor

17.  Does the company use any of the optimization methods / . Just-In-Time; Just-In-Sequence

principles / tools in logistics? . Kanban

. Milkrun

. 5S in logistics

. Standardization of logistics processes

18.  Does the company use certain methods or software to forecast . Yes

demand?

19.  What ordering policies are used in the company? . Purchasing policy - the buyers responsible for the
commodity select the supplier. Ordering according to
forecasts resp. requirements.

20.  What do you mean by logistics strategy? . It deals with the formulation of long-term goals and

plans of the company in the field of logistics.
Coordination of goals, plans and policies throughout
the supply chain.

The answers that need to be emphasized are:

- the company does not update its sub-strategies on logistics,
- the enterprise uses barcodes and scanners but does not use them to collect
real-time data and does not evaluate real-time data.

The experimental validation was divided into two parts. In the first part, we tested
the hypothesis of the significance of the relationship between the size of the enterprise
and the developed logistics strategy (partial, total, none). We accepted hypothesis H1:
There is a significant dependence between the size of the enterprise and the developed
logistics strategy (partial, total, none). The questionnaire survey showed that the most
crucial difference in strategy creation is in medium-sized enterprises, where only 20% of
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medium-sized enterprises have a comprehensive strategy, and 80% of medium-sized en-
terprises have some of the methods of purchasing, production logistics, distribution, etc.
Therefore, it was appropriate to focus on the development of a logistics strategy for me-
dium-sized enterprises, the number of which is very significant in Slovakia.

The second part of the experimental validation focuses on applying the proposed
methodology to creating a logistics strategy for a medium-sized enterprise. We validated
certain parts of the method.

Using the individual steps of the methodology, it was possible to specify precisely
the areas of logistics that need to be focused on in the logistics strategy. We identified
specific strengths and weaknesses of the logistics system of the automotive enterprise.
Based on the analyses, we set the objectives the company wants to achieve over three
years, and the indicators that the company should evaluate were also identified. The de-
veloped variants of the logistics strategy include introducing elements that will lead to
the gradual development of the Industry 4.0 trend in the enterprise (Figure 13).

Business 0. phase 1. phase 2. phase 3. phase 4. phase
Logistics I [ 1 ——=
Purchasing | Push system Pull system Inventories Autonomous Predictive
logistics managed by the | inventory management of
< supplier management internal
New log. ]E-'/ S,
—— gis
Production Manually Manually Autonomous Autonomous Autonomous
logistics trucks tractor AGV on fixed AGV in open AGV in open
routes space space
| controlled by
AGV production
—m L |
machines
Warehouse | No automation | Automatic Automatic Supply chain No warehouses
logistics storage system | warehouse warehouse in the supply
Automatic system for WII; / network network chain
Distribution | Push system Order-based Active supply Automatic | Predictive
logistics delivery management supply supply
management management management
!
New log. IS
—

Figure 13. Shift in the phases of logistics development towards Industry 4.0 at ABC after the imple-
mentation of the logistics strategy.

In particular, this is the first variant labelled "automation", which includes the intro-
duction of an automated tractor for importing materials, the introduction of a computer-
ised system for the transport and storage of work-in-progress and the introduction of a
new logistics information system, which will allow for greater use of the barcodes already
in place (transparency, data in real-time).

Strategic management sets the direction of a company for several years ahead. Man-
agers and business owners who create strategy must be able to anticipate and can see
systemically. From studying the theoretical background, it has become apparent that there
are several levels of strategies, and levels can manage them through the strategic manage-
ment process.
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The methodology steps also reflect the current state of science and technology. The
result of the dissertation should help enterprises to assess the current state of the logistics
system, select the correct elements of the external and internal environment acting on the
logistics processes, define the objectives and constraints, and select the right indicators to
evaluate the implemented strategy, formulate a plan that reflects the requirements of the
enterprise and incorporates the new information and communication technologies,
properly develops the framework of the strategy implementation project, and finally, vis-
ualise and evaluate the selected indicators during and after the implementation of the
strategy.
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