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doc. Ing. Ivan Hlavoi, CSc.

Department of Master Studies
College of Logistics
e-mail: ivan.hlavon@vslg.cz

Abstract

In the paper, a comprehensive view of public transport preference from the history of human
transportation, the way of moving, progress and raising the level of life, the migration of people
between continents, the development of means of transport and transport routes for mass
transport in the present time, the possibilities of public transport preference, generated
problems, solving the current situation and introducing smart logistics.

Abstrakt

V ptispévku je zpracovan komplexni pohled na preferenci hromadné dopravy od historie
ptepravy lidi, zpisobu pfemistovani, pokroku a zvySovani Grovné Zzivota, migrace lidi
mezi svétadily, vyvoje dopravnich prostfedkii a dopravnich cest pro hromadnou piepravu
v dnesni dob€, moznosti preference hromadné dopravy, vygenerovani problémi, feSeni
soucasného stavu a zavedeni smart logistiky.

Key words
traffic route, means of transport, public transport, intelligent transport, preferences
Klic¢ova slova

dopravni cesta, dopravni prostiedek, hromadné doprava, inteligentni doprava, preference

1 VYVOJ PREPRAVY LIDI

Historie ptepravy lidi byla a je problém pfimo umérny:

= rlstu poCtu obyvatel,

* rdstu arovneé zivota,

* nutnosti pfemistovani po svéte,

* Urovni a modernizaci spole€nosti,

= pozadavkiim na vysS$i standart,

* technické, védomostni a perspektivni pozadavky.

Tedy ¢lovek versus:

= svét a jeho funkCEnost,

» jeho rostouci pozadavky,

= menici se filozofie Zivota,

= osidleni izemi, nové infrastrukturni projekty,
= rlst motorizace, stoupajici ambice ¢loveka,



* boj protikladti, hmotné a duchovni vyspélosti,
* meénici se pohled na geopolitické usporadani svéta,
* rostouci prosperita lidstva a nepomeér uspéchu a bidy svéta.

Tyto atributy vytvareji nutnost reagovat na moznosti vytvareni udrzitelnosti rozvoje regionti
a svéta v ndvaznosti na rychle se ménici svét.

Tyto zdéanlivé filozofické tvahy jsou v podstaté zhmotnénim problémd, které vznikaji
naplnénim filozofické podstaty zivota lidstva na této zemi.

Co tedy je do srozumitelnéjSich formulaci pfenesend vSeobecnd, ale pro Zivot ¢loveka
dualezitd vystupni logicka a navazujici logisticka vystupni forma dalsi funkce rostouci zivotni
urovné ¢lovéka.

Tento problém je mozné schématicky vyjadfit vicero nazornymi formami.

Clovék jako tvor na zemi:

Obr. 1 Clovék jako tvor na zemi
Zdroj: Google, 2018.

Zplsob piemistovani:

Obr. 2 Zplisob premist’ovani
Zdroj: Google, 2018.

Tato zjednoduSena forma pfinasela i jednoduchou formu Zivota bez naroku na hromadné
presuny.

Cas a vynélezy doby pfinesli:

= piepravu v kombinaci hnaci sila (zvife) a pfepravni prostiedek (viiz)



Obr. 3 Pieprava v kombinaci hnaci sila (zvife) a pfepravni prosttedek (viiz)
Zdroj: Google, 2018.

» efekt: pfeprava zbozi, lidi, zvySeni akceschopnosti, pfeprava na vétsi vzdalenost

Pokrok a zvySovani Grovné Zivota:

Obr. 4 Pokrok a zvySovani Grovné zZivota
Zdroj: Google, 2018.

Vyvoj zeleznic: ¢lovek vyuziva spojeni silni¢ni a Zelezni¢ni piepravy.

Migrace lidi mezi svétadily:

Obr. 5§ Migrace lidi mezi svétadily
Zdroj: Google, 2018.



Lodni doprava - Balony - Letadla

= [T
Obr. 6 Lodni doprava — Balony — Letadla
Zdroj: Google, 2019.

Nova éra, dusledek vyvoje védy a techniky.

Vystavba domd, aglomeraci, vznik mést a obci

Obr. 7 Vystavba domt, aglomeraci, vznik mést a obci
Zdroj: Google, 2019.

Rist primyslu, centralizace lidi, primyslu

Obr. 8 Rust prumyslu, centralizace lidi, primyslu
Zdroj: Google, 2018.



Architektura a nova zivotni Groven vygenerovala novy systém Zivota:

Obr. 9 Novy systém zivota
Zdroj: vlastni zpracovani, 2019.
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Zde se za¢ina formulovat nutnost pfepravy ¢lovéka k danym aktivitam.

Co je nutné vzit v uvahu a co to znamena?

»  Vytvotit podminky pro Zivot, praci, oddych,
* uspokojovani potieb pro volno ¢asové aktivity.

Vznika problém:

* individudlni pfesuny,
* moznost hromadnych pfesunil.

Obr. 10 Individudlni a hromadné pfesuny
Zdroj: Google, 2018.

Doba a technické troven poskytly moznosti:

Obr. 11 Dopravni prostiedky
Zdroj: Google, 2018.



A zde jsme u problému, ktery technici vyvijejici dopravni prostfedky vyftesili v prabéhu let.
Problém zistal v druhé ¢asti dopravy a to dopravni ceste.

Dopravni cesta pro automobilovou dopravu:

= velké ekonomické néklady,
» dlouhy ¢as vystavby,
" omezena zivotnost.

Obr. 12 Dopravni cesta pro automobilovou dopravu

Zdroj: Google, 2019.

Dopravni cesta pro Zelezni¢ni dopravu s obdobnym problémem:

= velké ekonomické néklady.

Obr. 13 Dopravni cesta pro zelezni¢ni dopravu

Zdroj: Google, 2018.

Dopravni cesta letecké dopravy:

budovani vzletovych a pfistavacich drah,
= odbavovaci prostory,
= haly, sklady.



Zdroj: Google, 2018.

Dopravni cesta namoini a fi¢ni dopravy:

budovani ptistavi,
zatizeni pro nakladku a vykladku,
* haly.

Obr. 15 Dopravni cesta vodni dopravy

Zdroj: Google, 2019.

Tato retrospektiva je nutna pro naSe dalsi ivahy o problematice hromadné piepravy dneska.

2 HROMADNA PREPRAVA V SOUCASNOSTI A MOZNOSTI JEJi PREFERENCE

Jak tedy vnimame hromadnou ptepravu:
=  meéstskou,

* regionalni,

= celostatni.

Zdroj: Google, 2018.



V podstaté nas problém je pfeprava uvnitt obytnych aglomeraci a tedy:

Meéstska a piriméstska doprava

Obr. 17 Méstska a priméstska doprava
Zdroj: Google, 2018.

V pfipadé, ze jde o pfepravu osob hovoifime o piepravé Ucelové cinnosti sméfujici
k naplnéni podminek Zivota ¢loveka, jako jednoho z atributi uspokojovani potieb ¢lovéka.

V dnes$ni dobé jsme vytvotili historicky autobusové systémy piepravy cestujicich, které
reprezentuji prepravni spolecenstvi.

Témito spolecenstvimi jsou firmy, spolecnosti, kterych naplni je pfeprava osob v ramci
meésta, oblasti, staitu a mezi staty vykonavana ptepravni ¢innost.

Aktivity téchto spolecenstvi jsou v kontextu s potfebami mést, regiontll, statu, které
se zaroven podileji na dotvafeni ekonomickych aspekti funkcnosti.

Aby systém fungoval, musi krom¢ dopravnich prostfedki mit k dispozici dopravni cestu,
kterou je u silni¢ni dopravy silnice, dalnice, u Zelezni¢ni dopravy trat, u letecké letisté, u vodni
ptistavy a feky, mofte.

Tyto podminky vytvérteji schopnost dopravniho systému plnit podminky piepravy.

Abychom ziistali u nazvu konference, je nutné definovat ucel, zplsob a podminky
funkénosti hromadnych pieprav.

Ucel:

= pieprava vicerych tcastnik,

» hromadny prostfedek od 8-20 mistného po 40-50 mistny,
* podminka funkéni dopravni cesty.



Obr. 18 Hromadné prostiedky
Zdroj: Google, 2018.

Z tohoto vyctu jsme dosli k zavéru, Ze rozhodujicim pro rychlou, bezpe¢nou, spolehlivou
prepravu osob je technicky dokonaly dopravni prostiedek, kterému vytvofime vhodnou
dopravni cestu podobnou Zelezni¢ni trati.

V tomto pfipad€ vystupuje otdzka co mize dopravce ovlivnit: dodat vhodny dopravni
prostiedek, coz je v této dobé splnitelné. Vytvoftit systémovy organizacni, ¢asove, kapacitné
jasny plan pfepravy.

Zde vstupuje do prostoru Casové tézko piredvidatelny fenomén plnéni casového
harmonogramu doby piepravy.

Co tento fakt ovliviigje:

vybudované dopravi cesty, ulice, které jsou poplatné vystavbé, architekture
a nezodpoveédnému rozmist'ovani zastavby a doplnéni infrastruktury

Tato situace je znacné frustrujici bez vychodiskova pro tviirce harmonogramu teorie
ptepravy ve vztahu k plnéni ¢asovych relaci, vzhledem k tomu, Ze je déna trasa piepravy bez
moznosti jeji Upravy.

Abychom dosli k feSeni problému preferovani hromadné piepravy, tak musime
védét, ze hromadna doprava je soucasti dopravniho procesu, v kterém funguje
cela skala dopravnich prostfedkl, které uZivaji ty stejné dopravni podminky, jako
hromadna doprava.

Respektovani podminek (zdkon o silni¢ni dopravé je omezujici prvek a bez preference
se stava chaotickym a neudrzitelnym prvkem.



Vytvoime si iluzorni trasu prostiedku hromadné dopravy:

Obr. 19 Iluzorni trasa

Zdroj: vlastni zpracovani, 2019.

Jaké jsou moznosti preferovat hromadnou dopravu?

Zavisi to na typu komunikace, kdy jde o klasickou dvou pruhovou komunikaci, kde jsou
znacn¢ omezené moznosti, anebo o vicepruhovou komunikaci, kde preference je mozna.

Obr. 20 Typy komunikaci
Zdroj: Google, 2019.

=  méstska komunikace,
= zeleny pas jako prostor pro preferencni pruh:

i ) J it ¥ | L)

sp=

Obr. 21 Méstska komunikace a zeleny pas
Zdroj: Google, 2019.
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= dotvoteni preference jako v systému tramvaji,

* snimace k regulaci svételné signalizace,

* snimat dopravni proud (vstup autobusu) vytvofit pfednost,

= korigovat Sitkové poméry,

* doplnit do silniéniho zakona preferenci vyjezdu ze zastavek,

» organizacni upravy: zvysit pocet spoju, vytlacit individualni dopravu z center.

e

&
/-
* 3

%
4

Zdroj: Google, 2019.

» vy$§i troven vybaveni autobusit MHD

S wl

Obr. 23 Vybaveni autobust
Zdroj: Google, 2019.

» fakta dalnice versus regiondlni silnicni sit’ jsou silné vstupy do regionalniho dopravniho
systému
» znacny dopad na mé&stské aglomerace
» objem piepravy je vyssi nez kapacita méstskych komunikaci
» cilena doprava pfetézuje mésta
= neuralogické body:
a. vstupy do mésta
b. kfizovatky (fizené, nefizen¢)

11



Obr. 24 Neuralgické body
Zdroj: Google, 2019.

pfetizeni mést v mistech nakladky a vykladky,

zastavky méstské hromadné dopravy,

parkovaci moZnosti,

centra bez vyraznych moznosti parkovani, zasobovani zbozim,
rozdilny pohled na celostatni, regionalni a méstské problémy

region piebira celostatni dopravni zatéz bez moznosti jejiho ovlivnéni

ao o

nastupuji pozadavky regionli, mést, obci na sanaci problému, ktery zpusobuje statni
dopravni politika

nedostatek moznosti fesit situaci na tirovni regionu, mesta

vynucovani pozadavki na statu (obchvaty, usmérnéni na piijezdovych komunikaci)
ostry nesoulad mezi statem, regionem, méstem vyzadujici souhru region-mésto

nastupuji kategorie vztahti ve formé vychodisek
a. odbourdni vstupu kamiont do teritoria mésta a jejich prijezdu méstem
b. odbourani masové individualni dopravy, ktera mésta ovliviiuje ve dvou
rovinach:
c. pretizenost méstskych cest
d. parkovani v prostorech ulic omezujici dopravni prostor

Obr. 25 Parkovani a pretizenost cest
Zdroj: Google, 2019.
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Vygenerovani problému:

* nartst hustoty dopravy

* nedostatecnd kapacita dopravni infrastruktury

= absence feSeni dopravnich tras kamionové tranzitni dopravy

= absence hromadné pfepravy

* silnd pfetizenost individualni dopravou

* neregulovany systém zastavby, dislokace podniki, organizaci ve vnitinich méstskych
zonach

» dusledky historickych aspektl osidlovani mésta

Co tedy s timto stavem?

= zvyraznit dialog regionl a méest se statem

= vytvorit diiraznéj$i systém dislokace firem, instituci, vyrob, zdsobovani

» pristoupit k dislednéj§imu uplatiovani prava ve vztahu k vystavbe, osidlovani

» pfinutit subjekty hromadné piepravy ke zkvalitnéni sluZzeb z hlediska prostorovych
potieb obyvatelstva

B,

Barebnsy

Kraje Slovanske| republicy

Obr. 26 Ceské a Slovenské regiony
Zdroj: Google, 2019.

' FE="
Obr. 27 Omezeni vjezdu
Zdroj: Google, 2019.
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= omezit vstup individudlni dopravy do centra mésta,

= vytvorit parkovaci prostory pro stabilni a docasné parkovani s doplitkovymi sluzbami
(cyklisticka doprava, integrovana doprava),

= toto je jen operativni vstup do feSeni problému, ale neni to definitivni stav.

Vstupem k feSeni problému dopravy, jeji plynulosti, bezpecnosti je spoluprace vicerych
subjekti.

Vyraznym prvkem je logisticky piistup k feSeni zalozeny na jednoduchém principu
logistického fetézce, ktery vytvoii nutny sofistikovany rdmec pro dosédhnuti cile.

Jednim z moznych feseni je systém smart logistiky mésta, regionu.
Tento systém spociva v jednoduchém definovani klicovych problémt a Zzadaném ptistupu.

Tato tloha je pro logistika, anebo Skolu a toho kdo potiebuje najit vychodisko.

Smart logistika regionu spocivd v definovani problémi s dopravnim zatizenim a jeho
feSenim uplatnénim zasad prvkl telematiky, integrovani systémii a vzajemné kooperaci
vystavby a rozvoje.

V oblasti mést je nutné fesit dopravni situaci ve vztahu k potfebam meésta a reakci
na tranzitni nakladni dopravu.

Ptepracovat systém hromadné piepravy s efektivnim vystupem k obyvateli a jeho potfebam.

Zapojit do procesu integrované systémy, které zvysi uzemni a casovou obsluznost.

V oblasti parkovani ve méstech je mozné zvolit prostorové nendro¢né formy vertikalnich
parkovacich systémtl v kombinaci parkovacich domil (prostory minimalné ptipadné. Logisticky
uspofadané podle potieb obyvatelstva. Zavést tedy ucelovy podle potieb. Systém musi byt
doplnény obsluhou hromadné piepravy.

Obr. 28 Parkovaci dim
Zdroj: Google, 2019.

Zavadéni jednoho z prvka smart city se vytvoii systém uspotradanosti a prostorové a casové
dostupnosti. Tento produkt patii do kategorie smart mobility, coz je inteligentni doprava a logistika.
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Obr. 29 Inteligentni doprava
Zdroj: Google, 2019.
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Abstract

Logistics 4.0 brings many opportunities through the use of modern technologies such as Internet
of Things, 3D Printing, Blockchain, Smart Sensors and more. However, it is essential for
logistic practice to know: when, how or whether these technologies are implemented in the
supply chain. The implementation of new technologies brings a number of fundamental issues
and potential risks that need to be known before the implementation of new technologies begins.
The paper briefly describes the opportunities offered by Logistics 4.0 and at the same time
introduces the risks of implementation.

Abstrakt

Logistika 4.0 pfindSi mnoho pfileZitosti prostfednictvim vyuzivani modernich technologii,
jakymi jsou napftiklad Internet véci, 3D tisk, Blockchain, inteligentni senzory a dalSich. Pro
logistickou praxi je vSak podstatné znat - kdy, jak ¢i zda vibec se tyto technologie do
dodavatelského fetézce implementuji. Implementace novych technologii sebou pfinasi celou
fadu zasadnich otazek a ptipadnych rizik, které je nutné znat dfive, nez se s implementaci
novych technologii zacne. Piispévek stru¢né popiSe pftilezitosti, jeZ nabizi Logistika 4.0 a
soucasné predstavi rizika, ktera pfinasi jeji implementace.

Key words
Logistics 4.0, implementation, risks
Kli¢ova slova

Logistika 4.0., implementace, rizika

INTRODUCTION

During the last decade, the use and evolution of Information and Communication
Technologies (ICT) in industry have become unavoidable. As never seen before, technological
innovation and customer demands for sophisticated technology and services promotes the
emergence of new challenges, which is increasingly changing logistics industry. The highly
dynamic and uncertain logistic markets and huge logistic networks require new methods,

! External PhD. student
2 Vice-rector for strategy and development

16


mailto:lukas.kubac@vsb.cz

products and services. Today's consumer behavior leads to new logistics challenges and
opportunities. The concept of the cyber physical system (CPS), the wireless networks, the
Internet of Things (IoT) and Internet of Services (IoS), Blockchain, Big Data/Data Mining
(DM) and cloud computing, etc. seem to be the probable technical solution for that. Its
consequent implementation inevitably results in the necessity to reconsider some basic concepts
of traditional logistics.

Just as the modern factory is adding new, intelligent technologies in order to create
connected, interoperable workflows, the modern supply chain is rapidly becoming smarter,
more networked, and more technologically advanced. Though the so-called fourth industrial
revolution gets most of the attention, there is another revolution occurring simultaneously
within the world of logistics, and it’s changing the way that products make their way from
production facilities to customers. In the spirit of Industry 4.0, some have taken to referring to
this new logistics paradigm as Logistics 4.0.

One of the most common misconceptions about Logistics 4.0 is that it’s just an offshoot of
its more visible and more widely talked about partner, Industry 4.0. Both are related and even
operate on the same principles of digitization, interconnectivity, and visibility. Industry 4.0 has
been partially defined by its use of machine-to-machine communication and IoT devices to
create factories that operate like smart homes: an array of appliances and machines are brought
into constant communication in order to create a cohesive, highly visible system. In an ideal
world, the end result is that areas of waste and inefficiency are uncovered, certain decisions can
be more thoroughly optimized, and some simple (or not so simple) processes are automated.
Logistics 4.0 operates under these same principles, but with a different set of component parts.
Specifically, it makes use of “smart” containers, vehicles, pallets, and transport systems in order
to create a fully networked supply stream that offers supply chain managers, shippers, freight
forwarders, and others the necessary visibility to route transport and perform other logistics
tasks in an optimal way.

The essential characteristic of Logistics 4.0 is its implementation across organizations and
processes. The market currently offers just a variety of individual technical solutions such as
transportation management systems, interconnected containers or driverless transportation
systems. These own elements form merely parts of the digital supply chain. We need to make
them contributors to a larger overall concept of complete connection along the entire supply chain.

Logistics 4.0 is a collective term for technologies and concepts of value chain organization.
Within the logistics, CPS monitor physical processes, create a virtual copy of the physical world
and make decentralized decisions. Over the IoT, CPS communicate and cooperate with each
other and humans in real time. DM discovers knowledge to support decisionmaking process.
Via the IoS, both internal and crossorganizational services are offered and utilized by
participants of the value chain.

However, impacts of the implementation of new technologies are not clear. Companies are
working towards a more digitized environment in which processes are automated, monitored
real-time and self-configured. Companies are getting more transparent by the use of more data
which is acquired, analysed and used to make decisions. Logistics 4.0 also enables more
flexibility which supports mass-customization. Besides this more data will be shared
throughout the supply chain which will optimize transparency and Supply Chain performances.
Important in this process is to take risks into account. On both side, cyber and physical, risks
occur and companies are getting more vulnerable. Risk assessment while using risk models
should create awareness of risks.
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1 OPPORTUNITIES OF LOGISTICS 4.0

Logistics 4.0 has the potential to help companies meet the current challenges of industrial
value creation. Logistics 4.0 can help companies adequately meet the increasing volatility of
the markets, the increasing demands and complexity of products and services, as well as the
shortening of innovation cycles. Furthermore, it is expected that the flexibility and adaptability
of products and services will be increased, raising the overall efficiency of industrial value
creation. Finally, the potential for ecological and social benefit following the concept of
Logistics 4.0 is predicted, e.g., reduced energy and material consumption, the reduction of
exclusion and waste, as well as adaptive working environments.

From an economic point of view, process transparency and networking in the context of
Logistics 4.0 can lead to an optimization of value creation. The efficiency and flexibility of
manufacturing processes, as well as the quality and the degree of individuality of products and
services, can be increased [1,2]. As a result of the increased process transparency in internal
and inter-company logistics, throughput and storage times, and therefore logistics costs, can be
reduced. New business models are also expected as a result of database-driven products and
services [3].

In relation to the ecological dimension of sustainability, Logistics 4.0 creates further
potential benefits [4]. The intelligent planning of tasks and processes, which is achieved by
demand and process transparency, can optimize load distribution in a company. This can reduce
the energy consumption of the industrial value chain. A company’s energy consumption can
also be reduced through using process simulations and intelligent energy management.
Digitization and networking technologies can also improve product life cycle management and
recycling processes, resulting in lower resource consumption and less waste. This also applies
to the recycling of raw materials and tools, and the retrofitting of machines [5]. Logistics 4.0
can also help companies avoid unnecessary material flows and reduce the volume of internal
and external freight transport, as errors in deliveries, unnecessary waiting times, and damaged
goods are averted by data transparency throughout the supply chain. In this way, Logistics 4.0
can help reduce greenhouse gas emissions, and therefore a company’s CO2 footprint [6].

On the downside, Logistics 4.0 risks are expected to occur in all of the dimensions of
sustainability [ 7 ]. However, research in the area of risks and their interdependencies have been
sparse. Initial indications can be found with regard to the economic dimension. For example, it
is assumed that the implementation of Logistics 4.0 requires large investments with uncertain
success as well as profitability, leading to a high implementation barrier [8]. In addition, most
companies lack the knowledge that is required for an appropriate implementation of Logistics
4.0-related technologies. There is still a research gap in the area of Logistics 4.0-related risks,
as there has been no holistic framework that gives an overview of the possible risk dimensions
of Logistics 4.0. However, a holistic approach that provides an overview is essential for
research and practice. While future research can build upon such a framework in order to better
understand the implementation of Logistics 4.0 in specific cases, managerial practice can use
the framework in order to transfer their own situation.

2 IMPLEMENTATION RISKS

The extant literature contains assumptions that, through digitalization and the
interconnection of industrial value creation (supported by comprehensive data analysis,
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machine learning, and artificial intelligence) potential can be tapped in all three dimensions of
sustainability - profit, planet, and people, which represent economic, environmental, and social
aspects. Economic success is the basis of a company’s profitability and liquidity, which ensures
its existence. From an ecological point of view, companies act sustainably if they exclusively
use resources that can be reproduced and if they only produce emissions that can be managed
by the natural ecosystem [9]. The social perspective includes economic action that respects the
human and social capital of a society. Existing studies have described the individual, specific
aspects without discussing the interdependencies. However, the adaptation and balancing of
these dimensions among themselves represents a decisive mechanism for adopting and
disseminating technologies. An analysis of sustainability in the context of Logistics 4.0,
especially regarding the risks, is still lacking in the extant literature.

Due to the interdependencies between the economic, environmental, and social aspects, the
different dimensions of sustainability should be taken into account within strategic and
organizational considerations in the implementation of Logistics 4.0.

In business, each process and decision is affected by risk and uncertainty, leading to
potential incorrect assessments, misjudgments, or unexpected changes, with versatile
consequences for a company [ 10]. In addition, risks are not limited to the boundaries of a single
enterprise, but rather are spread across an ecosystem, leading to interdependencies between
suppliers, customers, competitors, and the company itself. Identifying potential threats,
analyzing them, and developing the necessary responses are the key objectives of risk
management. The process consists of four steps: identification, assessment, mitigation, and
monitoring [11].

Risks exist for individuals, for small and medium-sized enterprises (SMEs), and for entire
national economies.

Logistics 4.0 has the potential for an enormous change in the entire value creation, which
would be both positive and negative. These changes would affect the entire supply chain. In
order to ensure successful implementation, risks have to be identified first. Fig 1 illustrate the
manifold dimensions of Logistics 4.0-related risks, including: technical, economical, social, ,
IT-related, legal or political and ecological.

In general, risks occur in all dimensions, which hampers the implementation of Logistics
4.0.The uncertainty through risks is particularly high in the economic dimension. In order to
not miss the trend or secure the advantage of the first mover, companies have to authorize high
investments and show commitment. However, these economic decisions are influenced by a
multitude of factors such as expensive technologies, changing business models, new
competitors, and uncertain amortization periods, with a low number of reference projects or
isolated applications.
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Technical and IT risks

- Technical integration - Dependency
- Cloud Computing - Standards

- Cyberattacks - Data security
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- Data handling
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- Competition - Corporate culture
- Dependencies - New requirement for training
- Manufacturing relocation
- Concerns regarding Al
Legal and political risks Ecological risks
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- Pollution
- Lot size one

- Infrastructure
- Legal aspects

Fig. 1 Implementation Risks

Since Industry 4.0 is developing in multiple directions, it is also difficult to give a reliable
forecast. A potential solution for SMEs could be networks and alliances, which help smaller
companies overcome resource restraints and improve their capacity to take advantage of these
new opportunities [12]. However, the linking of several partners in an ecosystem entails risks
such as interdependencies and coordination difficulties, which calls for an alignment of the
business model with the value network as well as strategic risk management in order to enable
the ecosystem to be profitable and sustainable

2.1 Technological Risks

Technical Integration

The implementation and use of Logistics 4.0 solutions involves technical risks. Technical
complexity might increase once again, resulting from a merging of mechanical and IT systems
across several stakeholders in a supply chain. The integrated approach of Logistics 4.0 might
bring a great deal of potential, but also is associated with a high level of complexity in order to
be implemented.

The retrofitting of existing machinery is a possible way of decreasing the costs of Logistics
4.0 implementation. However, from a technical point of view, this poses large technical
challenges. For instance, purely mechanical machines must be converted so that they can be
operated automatically. In particular, SMEs are hereby hampered by the so-called “legacy
barrier” that their successful path in the past can no longer be the approach going forward in
the concept of Logistics 4.0. Such approaches might have secured niches for SMEs for years,
but they do not provide the necessary data transparency that is required across the supply chain
in Logistics 4.0.
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Another example is that sensors need to be integrated in existing machinery, which can be
challenging, but is necessary in order to collect the data that is required for interconnection.
Software development that is compatible with existing technical solutions also represents a risk.
Whereas existing systems might not be easily compatible, new developments would cost a lot
of resources. Therefore, making software compatible with existing IT solutions in the
manufacturing industry is described as a large risk.

Dependency

There is a great dependency on technology and software in the concept of Logistics 4.0. The
experts argue that in the event of a software or a system failure, the entire operational value
chain could break down. Accordingly, the enterprise or even the entire supply chain becomes
highly dependent on the functionality of the technical systems. Systems must be as resilient as
possible, and that there must be a “fall back™ solution in order to ensure production in the event
of a part of the system failing.

Standards

The technical integration of Industry 4.0 also poses risks related to unified standards. In
particular, SMEs tend to have even less clear standards, often having non-standard solutions in
place that require a lot of manual work in order to make data interchangeable across systems.
However, in order to generate value from data and allow data analysis, data needs to be on a
level that ensures quality and consistency, calling for unified standards across different
functions that currently all have their own ones. Further, the clear definition of interfaces,
especially across companies, is of vital importance. It is not sufficient to approve extensive
investments in machines and systems without anchoring the processing and interpretation of
the acquired data in the organization. Rather, explicit areas of responsibility have to be defined,
and the new technology needs to be integrated into the operational organization. A technical
integration into the operational processes requires the selection of the best-fitting system for the
respective operational context. However, in the diversity of existing systems, this purpose is
never easy. Clear interfaces must be drawn between systems, and standards must be established.
This becomes increasingly difficult if interfaces must be established across the supply chain,
but already differ between departments within a company.

2.2 Economic Risks

Financial

Logistics 4.0 technologies require large investments, with an unknown duration for
amortization together with uncertain success. Technically, it would be possible to automate,
digitize, and network many processes of operational value creation. However, this requires
large expenditures for the infrastructure, implementation, and maintenance. It is assumed that
the digitization and interconnection of industrial value creation is characterized by a high degree
of complexity. It is questionable which processes will actually be economically profitable in
the long term. The short to medium-term profitability of investments in Logistics 4.0
technologies can often be negative. This is due to several reasons. First, high investments are
required, which come along with complex implementations. Second, the benefits only occur
with a time lag. Third, the total benefit cannot be measured in monetary terms. Ultimately, this
leads to a balancing of costs and benefits, which can only be decided on a company-specific
and case-by-case basis. It should also not be forgotten that pressure can be built up from outside
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a company, for example by important customers and long-standing partners, forcing the
company to digitize and link the value-added process. The latter case requires a decision under
strategic considerations; however, it does have a direct influence on profitability. There is also
a high risk with regard to the necessary provision of resources. The implementation of
digitization and networking technologies requires large monetary investments such as complex
machines and systems. On the one hand, this means a high financial risk, as there is a time lag
between the investment and the amortization, which must be covered by the company’s own
financial resources. On the other hand, these investments are highly uncertain.

Time and Importance of Investments

Especially for SMEs, which tend to have a limited resource base, it remains a challenging
task to grasp the importance and relevance of specific technologies. SMEs face the risk of false
investments, for instance in poor and often immature technologies. The technologies are fraught
with uncertainty, which will be truly necessary and will succeed. Building on the risk of false
investments, many companies are confronted with the decision of when to invest in certain
technologies. The difficulty for the right time and manner of investments, which need to be
distributed between different technologies and the different departments of a company, can be
seen as a crucial success factor regarding Logistics 4.0.

Concomitant with the risk associated with false investments that drive companies to delay
investments, postponing them too much is seen as an equally important risk associated with
Logistics 4.0. As a result, the risk of late investments arises, leading companies to miss trends
as well as the opportunity to position themselves on the market. Overall, this circumstance is
identified as a major factor that delays the implementation of Logistics 4.0.

Changing Business Models

Changing customer demands and lacking customer acceptance of Logistics 4.0-related
technologies must be regarded. Customers might increasingly focus on the new capabilities of
products and services. However, another group of customers might be reluctant to pay for new
technologies. Furthermore, investments in such new technologies need to be amortized by the
providers of such technologies, requiring customers to pay for it. Therefore, the emergence and
success of Logistics 4.0 technologies depend on a two-sided phenomenon: on the one hand, the
providers of such technologies can only develop these if customers are willing to pay for them.
However, customers are not yet willing to pay for the new technologies, possibly leading to the
entire supply chain missing the trend. SMEs in particular are highly dependent on their customers
to deliver the required financial resources in order to finance their research and development
(R&D) activities. Therefore, this risk needs to be regarded from an ecosystem perspective.

Competition

The paradigm shift of Industry 4.0 will also lead to an increase in performance, price, and
cost pressure. With the help of digitization and networking technologies, individualized
services can be provided at the cost of mass production. Traditional manufacturers in particular
expect that their products will be in markets with even more competitive pressure. Another
aspect raised by several interviewees is that the increased transparency of data, which is also
visible to other stakeholders within a supply chain, can lead to increased pressure from their
side. For instance, knowing key figures such as the overall equipment effectiveness, cycle
times, scrap rates, or similar might be used in order to negotiate prices and conditions. SMEs
see it as a risk to share information and data digitally with other stakeholders in a supply chain.
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Dependencies

They are here concerns regarding whether Logistics 4.0 will raise new dependencies from
certain key suppliers, especially in purely IT-related fields. The integration of external partners
helps compensate for a lack of skills or resources, but leads to a high degree of dependency.
SME:s, in particular, usually do not have sufficient skills or resources of their own to develop
the technologies independently and implement them. They often have to fully rely on external
partners. For example, the development of suitable software solutions is often outsourced. In
the short term, this approach is certainly effective and time-saving, but in the long run, it leads
to a dependency from which it is difficult for the companies to escape. This is mainly because
knowledge remains with the partner, and further work (such as repairs or updates) can no longer
be carried out independently. The result is a sort of monopoly position by the provider vis-a-
vis the procuring company, and the provider company can demand a correspondingly high
price. This phenomenon occurs with all types of solution providers, but the effect is even more
pronounced with so-called system suppliers.

2.3 Social Risks

Job Losses

A social risk is the possible loss of jobs. The employees expect there to be a shift in the
necessary competencies within companies in the future. This particularly affects those activities,
which can be automated as well as activities within the range of the information and
communication technology. This shift can lead to job losses if employees are not able to adapt
quickly enough and satisfy the new requirements. Hereby, it has to be noted that, in addition to
the roles performed by personnel with low qualifications such as repetitive tasks, planning and
decision-making could also become automated, meaning that more highly qualified personnel
could also be at risk of job loss. Therefore, personnel with different competencies need to be able
to develop new competencies, which is a major risk in the social dimension of Logistics 4.0.

Organizational Structure and Leadership

In order to successfully transform an organization, the organizational structure needs to be
adapted to the requirements of Logistics 4.0. It as a risk to stick to existing organizational
structures, as well as transform existing organizational structures too radically. In particular,
medium-level management representatives are named as hindrances to successful
organizational transformation if their department receives cost cuttings or a loss of power.
Therefore, successful organizational transformation is of vital importance that needs to be
carried out thoroughly. Adequate communication within the company, especially from
management and leading personnel, needs to be established. The necessities of change will only
be accepted by employees if the requirements and a clear strategy can be presented. Otherwise,
internal resistance will be a result of unclear or dishonest communication from management to
employees. Management also has to be aware of the developments and necessities that are
associated with Logistics 4.0. Especially older decision makers (who are, in the case of SMEs,
often also owners of the enterprise) are described as being reluctant. In particular, the shift from
traditional organizational structures, i.e., the integration of IT-related expertise and their
influence on decision-making, is named to be a major risk in this context. Further, if the
company seems to be running well, an augmented resistance against new change can be
encountered.
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Internal Resistance and Corporate Culture

Among others, additional risks arise from internal resistance and an inadequate corporate
culture. Company employees should accept the changes that are described above and required,
in particular toward digitalization and organizational transformation. Here, it remains a risk that
older employees or medium-level managers do not support the necessities of organizational
transformation. New systems and processes should be accepted and used. The company should
arrange all of the necessary preparations, such as training.

New Requirements for Training

Two measures need to be successfully developed in order to address the risk of skill shortages and
necessary organizational transformation: training on the job for existing employees, and the training
of apprentices. SMEs, in particular, state that they do not have the capabilities to send employees on
training courses for a long period of time, making them less attractive to potential apprentices in
comparison to larger enterprises. Hence, it remains a significant risk for a company if it is not able to
retrain its personnel and employ the required new apprentices.

Lack of Qualified Personnel

In order to successfully establish Logistics 4.0, there is a call for a changed requirement
profile for employees. In particular, IT-related skills will be in demand in the future, as will
interdisciplinary thinking and acting. Training, advanced training, and new training programs
are required to prepare employees, as described in the section prior. However, not all of the
employees will have the necessary openness for this, which will lead to internal problems. For
the implementation of Logistics 4.0, sufficient competencies have to be developed in order to
ensure sufficiently skilled personnel. Due to the competitive pressure on the labor market and
the large number of alternatives for specialists, skilled personnel in particular is associated with
high costs. Alternatively, IT-related experts can be accessed via external service providers,
which can be contracted, but also are expensive and generate new dependencies.

Concerns Regarding Artificial Intelligence

Artificial Intelligence is a set of technologies that can raise distrust among employees and decision
makers. Distrust in decisions, especially if they are incorrect, questionable, or with negative
consequences, can be seen as a major hindrance for the acceptance of the technology by humans.
Thus, giving power to Artificial Intelligence and losing human control is seen as a major social
concern that must be addressed for implementing data-based Artificial Intelligence approaches.

Manufacturing Relocation

Relating to several economic and social risks is the risk that manufacturing relocation could
be a result. For instance, employees’ resistance or lack of qualified personnel could drive
manufacturers to relocate their factories to areas of the world where both aspects do not play
such a major role.

2.4 IT Risks

Cyberattacks

The use of information and communication technology opens the gates to attacks from the
virtual world. The larger the network and the more interfaces that exist, the larger the potential
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attack surface for cyberattacks. Therefore, preparations must be made in order to minimize
these risks on a technical and organizational level. For example, employee training courses are
conceivable to raise awareness of cybercrime. Possible technical solutions include firewalls and
virtual private network connections. Another example includes so-called “honeypots” that can
be used to attract cyberattacks and thus distract from a company’s core systems. Furthermore,
so-called “white hat hackers” can continuously search for security vulnerabilities. According to
the experts, securely configured clouds are a method of storing data securely and remotely and
making programs available virtually. Still, such systems are expensive, the required experts are
hard to find, and existing systems have to be compatible with such solutions.

Data Possession

The issue of data protection is critical, as intellectual property has to be protected.
Competitive advantages can be lost if information falls in the hands of competitors or third
parties. This is not only a question of how to protect data from third parties, but also to know
which kind of data belongs to whom. SMEs want to keep their data and trade secrets to
themselves at all costs, as their bargaining power is already lower and their share in data
generation is less than that of larger enterprises. In the concept of Logistics 4.0, data ownership
remains a central question, because if data is shared along the entire supply chain and on clouds,
it becomes hard to control where the data came from and who is allowed to use the data. Even
if this can be controlled from a technical point of view, it remains a legal question. For instance,
the question remains that if one stakeholder of the supply chain generates value, but several
stakeholders collected data, whether the profiteer must reward the other supply chain
stakeholders. In the concept of Logistics 4.0, it is deemed critical that data is shared across the
supply chain, but this will only be done on a larger extent if all of the stakeholders feel that they
will be rewarded for their efforts, and that someone else will not get the benefits alone. In this
regard, SMEs especially state that they fear that they might be the ones contributing to success,
but the larger enterprises or original equipment manufacturers (OEMs) might collect the
benefits. Therefore, for a successful implementation of Logistics 4.0, legal and reward-based
solutions must be found that also include SME:s.

Data Handling

The amount of data generated and handled must be controlled. For instance, if infrastructure
1s no longer able to cope with the large amount of data, server overloads are constantly
increasing. Further, appropriate data quality must be ensured across a multitude of data types.
This also relates to the aspects of technical integration and required standards. Also, data
consistency must be ensured horizontally and vertically across a supply chain, which requires
large organizational as well as technical efforts. Finally, data competence must be built up,
ensuring that the data that is generated is put to a meaningful purpose and interpreted in a right
way, which can be especially challenging for SMEs, as they do not possess access to the
required experts with profound knowledge in data handling.

Cloud Computing

Cloud computing is seen as a central feature of Logistics 4.0, but is also associated with risks
relating to the employees. The security of data storage on a cloud, the dependence if it fails, connection
speeds, and that cloud servers are often situated in other countries are named in this context. Further,
the real-time capabilities of cloud computing are questioned. Real-time capabilities are seen as a key
feature of Logistics 4.0, but are not easily achievable via cloud computing.
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2.5 Legal and Political Risks

Infrastructure

According to the company managers, politicians must ensure that an appropriate infrastructure is
provided. Additionally, the supply of sufficient energy must be ensured. If digitization and networking
are to find their way into the economy, the infrastructure must support and positively influence these
efforts. For companies, an inadequate infrastructure poses a major risk to their competitiveness in the
global market. SMEs are disproportionately affected by these risks. Their headquarters are often
located outside the major conurbations, where the infrastructure is underdeveloped. For instance, this
applies to 5G mobile networks. Technical infrastructure is a major risk, and the politicians here must
better support digital transformation in the context of Logistics 4.0 (and Industry 4.0 in general),
especially regarding SMEs.

Legal Aspects

From a legal point of view, open questions need to be clarified with regard to data protection,
working time, jurisdiction, and the Occupational Health and Safety Act. If no suitable data protection
guidelines are in place, there will be major risks for companies that are to promote digitization and
interconnection under these conditions. Digitization and increasing interconnection between
companies are leading to global networking. Another risk is the lack of standards, which hampers
cross-border cooperation. Here, politicians are called upon to find solutions at the supranational level
and define suitable standards. Against this background, some questions of jurisdiction remain
unresolved, such as for example when a transaction with a foreign company is carried out via the
Internet or the role of online contracts or even “smart contracts” that are made automatically. The
current legal situation also offers obstacles with regard to occupational health and safety. For example,
there is a risk that the current legal situation will not allow the necessary flexibility and working hours.
In terms of occupational safety, too, obstacles stand in the way of interconnection, for example, as far
as human—machine interaction is concerned.

2.6 Ecological Risks

Consumption

The implementation of Logistics 4.0 in business practice and the application of digitization and
new technologies involves various ecological risks. For example, they require and consume a large
amount of raw materials. The extraction, transport, and processing of raw materials have mostly
negative effects on the environment. New machines are needed in order to transform the company’s
value chain, and their production requires raw materials as well. In this respect, it is assumed that the
use of digitization and networking technologies will have a negative impact on the environment. The
application of Logistics 4.0-related technology also leads to high energy consumption. For example,
if the generation, transport, and storage of energy for the implementation and use of Logistics 4.0
technologies consumes more energy than the efficiency gains that would be generated, then assuming
the complete internalization of all external effects is at least questionable from a macroeconomic point
of view. This relates especially to data transmission, decentralized systems such as blockchain, or
required server capabilities that consume a large amount of energy.

Pollution

Among the ecological risks are increased waste generation and emissions. The
implementation of Logistics 4.0 requires the machinery and equipment within an enterprise to
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be made Logistics 4.0-capable. The economy is already making efforts to retrofit the existing
machinery and equipment to save costs and resources. However, this will not be possible for
the vast majority, due to the great complexity and required new technological capabilities.
Many of the existing machines and systems will have to be replaced by a new generation.
Although attempts can be made to recycle at least parts of the old machines or plants and install
them in the new ones, the majority has to be discarded and ends up in landfills. This represents
a burden on the global environment, especially since the decomposition and degradation of
many waste materials takes a very long time.

Lot Size One

Another point is that the concept of “lot size one”, mass customization, and a high degree
of individualization cannot only be seen from a positive side. A higher level of standardization
of products also includes the possibility of using the product again, for instance, by reselling it.
However, the more individualized products become, the more difficult it is for another firm or
person to reuse those products. Therefore, waste might be increased, and recycling might
become more difficult with non-standardized products.

CONCLUSION

Logistics 4.0 has the potential to change the supply chain and reveal many benefits. It is
assumed that digitization and interconnection along the entire logistic chain will lead to
numerous potential for all participants. However, in order to be able to implement Logistics 4.0
holistically, a systematic consideration of the risks is also essential. Naturally, in order to better
understand and support the implementation of Logistics 4.0, the interplay of risks provided in
this paper with expected potentials of Logistics 4.0 must be deepened.

The implementation of advanced technologies is currently taking place mainly in large companies
(eg DHL, Amazon). In small and medium-sized enterprises, implementation will be very careful and
gradual, taking into account their financial possibilities and the risk of taking risks.

Without a risk analysis of the implementation of Logistics 4.0 technologies, there is a risk
that the benefits it can bring will become disadvantages or threats. And this must be avoided,
which we will achieve through careful planning and sophisticated implementation.
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Abstract

The diploma exams and defenses of final thesis were from 3™ to 5® June 2019 (bachelor study)
and from 10™ to 12 June 2019 (master study) at College of logistics in Pierov. The diploma
committees evaluated 14 student’s final thesis as the best.

Abstrakt

Ve dnech 3. az 5. ¢ervna 2019 se konaly statni zavérecné zkousky a obhajoby bakaléiskych
praci a ve dnech 10. az 12. cervna 2019 se konaly statni zaveérecné zkousky a obhajoby
diplomovych praci studenti VSLG. Ptisluiné statnicové komise vyhodnotily zavére¢né prace
niZe uvedenych studentil jako nejlepsi.
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BAKALARSKE PRACE
OBOR DOPRAVNI LOGISTIKA

Bc. Sarka Illichova: Preprava kontejnerovych zasilek z Ciny do Ceské republiky
Vedouci BP: Ing. Blanka Kalupova

Bakalai'ska prace se zaméfuje na moznosti realizace kontejnerovych pieprav mezi Cinou
a Ceskou republikou s vyuzitim kombinované piepravy. Cilem bakalaiské prace je na zakladé
teoretickych znalosti a praktickych zkuSenosti posoudit moZnosti piepravy celokontejnerovych
zasilek (FCL) ndmoini dopravou z Asie do evropskych piistavil. Na zaklad€ toho byl zpracovan
navrh variant navaznych pieprav z p¥istavil k ptijemci do CR z hlediska logistickych aspektt.
Tyto mozZnosti jsou vyhodnoceny pomoci multikriteridlni analyzy a vysledkem je navrZena
optimalni varianta piepravy.
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Bc. Petr Stritezsky: Servisni zobrazeni pro Automatické rizeni vlaku v Evropském
vlakovém zabezpecovacim systému (ATO over ETCS) na displeji strojvedouciho

Vedouci BP: Ing. Stanislav Marek

Cilem bakalatské prace je analyza a vyvoj servisniho zobrazeni pro systém ATO over ETCS
pro pouziti na displeji strojvedouciho zelezni¢niho vozidla, ktery je vyvijen firmou
AZD Praha, s.r.0. vramci zvySeni Grovné automatizace pohybu Zelezninich vozidel
po evropské zelezni¢ni infrastruktufe. Jejim vystupem je hotové a funkéni softwarové feseni
pfipravené k instalaci na kolejové vozidlo.

OBOR INFORMACNI MANAGEMENT

Be. Jakub Kolatik: Vyuziti cloudovych FeSeni pro provoz logistickych aplikaci
Vedouci BP: Ing. Libor Kavka, Ph.D.

Cilem bakalatské prace je predstavit moderni cloudova teSeni od firmy SAP spolu
s technologiemi, kterd tato feSeni vytvaii. Prezentovana feSeni jsou nasledné piedstavena
v podobé¢ zvolenych typovych ptikladi v podnikové praxi. Konkrétni piiklady jsou porovnany
a vyhodnoceny. Jsou zde uvedeny jejich pfinosy pro podnikovou informatiku.

Bc. Marek Skoupil: Implementace vybranych moduli informacnich systémii do prostiedi
konkrétniho zakaznika

Vedouci BP: doc. Dr. Ing. Oldfich Kodym

Bakalatskéa prace popisuje vybrané logistické procesy a funkce ERP systému. Nasledné
vyvoj informacnich systémi az k typu ERP. Dale predstavuje vybrané informacni systémy
z ¢eského 1 svétového trhu. Cilem prace je implementace informac¢niho systému Karat
objednateli dle analyzy procesii, v€etné vlastnich Uprav a popsat zakladni pfistup k pokrytym
modultm.

OBOR LOGISTIKA SLUZEB

Bc. Radek Ambler: Asistencni sluzby nabizené vybranymi pojiSt'ovnami
Vedouci BP: Ing. Rtzena Caletkova

Bakalaiska prace je zaméfena na analyzu a porovnani asisten¢nich sluZzeb u vybranych
pojistitelti v Ceské republice s orientaci na asistenéni sluzby v ramci pojisténi odpovédnosti
z provozu motorovych vozidel. V rdmci prace jsou obecné popsany asistencni sluzby s jejich
vyznamem a historii. Jsou uvedeny produkty pojistovacich spolec¢nosti, u kterych se mtizeme
s asisten¢nimi sluzbami setkat. V rdmci prace jsou uvedeny i jednotlivé subjekty, které tyto
sluzby zajistuji. Sluzby jsou hodnoceny z pohledu logistickych charakteristik a v ramci
vyhodnoceni je doporuc¢en nejvhodnéjsi poskytovatel téchto sluzeb.
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Bc. Markéta Bendova, DiS.: Ekonomické zabezpeceni vzdélavacich sluZeb z rozpoctu obce
Vedouci BP: Ing. et Ing. Iveta Dockalikova, Ph.D.

Bakalafska prace je zaméfena na vzdélavaci sluzby poskytované v Ceské republice, a to
konkrétn¢ na oblast preprimarniho, neboli pfedskolniho vzdélavani. V teoretické casti je
nastinén jak vzd&lavaci systém, tak i zasady financovani preprimarniho $kolstvi v CR. Nésledné
je v praktické casti nejdiive uvedena zdkladni charakteristika vybranych ptispévkovych
organizaci v oblasti Skolstvi. Dale je provedena analyza jejich hospodafeni, vcetné
vyhodnocenti, které obsahuje i ndvrhy na doporuceni ke zlepSeni jejich fungovani.

Bc. Andrea Kobzova: Logisticky proces pii vybéru poskytovatele sluzby ve stavebnictvi
Vedouci BP: Ing. Rtizena Caletkova

Prace popisuje logisticky proces pii vybéru poskytovatele sluzeb ve stavebnictvi v ramci
vetejn¢ zakazky a tento proces analyzuje z pohledu vybranych logistickych charakteristik.
Prvni Cast prace predstavuje sluzby ve stavebnictvi podle jednotlivych obori, specifik
stavebniho trhu a zakladni legislativy. Charakterizuje logisticky proces vybéru zhotovitele
vetejné zakazky ve stavebnictvi, tj. stanovuje a popisuje jednotlivé kroky procesu, definuje
obecné pojmy a vysvétluje souvislosti logistického procesu pii vybéru poskytovatele sluzby.
Ve druhé ¢asti prace je provedena analyza procesu vybéru poskytovatele sluzby z pohledu
zvolenych logistickych charakteristik na modelovém piikladu. Analyza ukazuje rozdily, které
vznikaji pfi hodnoceni ekonomické vyhodnosti cenové nabidky s vyuzitim vicekriteridlniho
rozhodovéni a vypoctu s cenou jako jedinym hodnocenym kritériem.

DIPLOMOVE PRACE
OBOR LOGISTIKA

Ing. Petr Balas: Navrh robotizovaného pracovisté pro svarovani karosérii
Vedouci DP: doc. Ing. Zden&k Cujan, CSc.

Cilem diplomové prace je navrhnout robotizované pracovisté pro svafovani karosérii.
V teoretické Casti prace je rozpracovana problematika robotl a jejich zapojeni do Zivota
béZného, nebo primyslového. Zahrnuje specifikaci primyslovych robotl a jejich vyuziti
v automobilovém priimyslu. Hlavni ¢ast prace je zamétena na zpracovani analyzy sou¢asného
stavu ve stavbé karosérie s rozdé€lenim typl karosérie a technologii spojovani dilt.
Analyza robotizovaného pracovi§t¢ a zpracovani navrhu robotizované svarovaci burnky
se tyka jiz konkrétniho postupu a pribéhu v celé oblasti buiiky. V zavéru prace je provedeno
technicko-ekonomické zhodnoceni celého pracovisté.

Ing. Katefina Boranova, BA: Rozvrhovani vyroby pomoci simula¢niho modelu
Vedouci DP: prof. Ing. Gabriel Fedorko, PhD.

Cilem diplomové prace je demonstrovat vyuziti simula¢niho modelu pfi tvorbé planu
vyroby a zhodnoceni vysledkt simulaci. Simula¢ni model je vytvofen v programu Tecnomatix
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Plant Simulation od firmy Siemens. V teoretick¢é Casti je pomoci literarni reSerSe
charakterizovéana zékladni problematika planovani a rozvrhovani vyroby, dale jeji efektivnost
a vyuziti simulaci. V praktické casti je analyzovan soucasny stav planovani a rozvrhovani
ve vybraném vyrobnim podniku. Jsou zde formulovany navrhy v rdmci zefektivnéni vyroby
za pomoci simulac¢nich modeli.

Ing. Pavla Martinakova: Modelovani procesu vychystavani zasilek v logistickém centru
Vedouci DP: prof. Ing. Gabriel Fedorko, PhD.

Cilem diplomov¢ prace je problematika tvorby simula¢niho modelu vychystavani zasilek
v logistickém centru. Na zaklad¢ analyzy soucasného stavu vychystavani zasilek ve vybraném
logistickém centru byl navrzen model vychystadvani pomoci simula¢niho programu
Tecnomatix Plant Simulation, ktery nabizi mozné zlepseni.

Ing. Mgr. Silvia Martinc¢ekova: Logistika FeSeni funk¢énosti zarizeni socialnich sluzeb
Vedouci DP: prof. Mgr. Roman Jasek, Ph.D.

Cilem préace je optimalizovat, zkoordinovat a zesynchronizovat v§echny ¢innosti, které jsou
nevyhnutelné pti feSeni jednotlivych logistickych uloh fizeni subjektu poskytujiciho socidlni
sluzby. Na zdklad¢é analyzy soucasného stavu urovné poskytovamych socidlnich sluzeb byl
vytvoten jednoduchy model, jehoz naplnéni zméni systém fizeni a funkcnosti instituci
poskytujicich socidlni sluzby. V této souvislosti je nevyhnutné fesit otdzky personélniho,
technického a technologického procesu akceptujiciho pozadavky a doporuceni jednotlivych
Umluv o pravech lidi, Charty zakladnich prav a jinych dalsich norem a programd, které je nutné
dodrzovat. Taktéz byl vytvofen optimalni logisticky fetézec odpovidajici naplnéni efektivity
procest funkcnosti s moZnosti systém aplikovat v kazdém zatizeni socidlnich sluzeb.

Ing. Jozef Sereg, DiS: Zabezpe&eni informaé¢niho systému dopravni firmy
Vedouci DP: doc. Dr. Ing. Oldfich Kodym

Pfedmétem teSeni je problematika zabezpeceni informaéniho systému dopravni firmy.
Cilem prace je zhodnoceni hlavnich provozovanych logistickych, informaénich
a bezpecnostnich systémi vybrané dopravni firmy. Bezpecnost firemnich systému a siti je
jednim z hlavnich zakladnich kamend uspéchu bezpecnostniho zabezpeceni kazdé firmy.
Na zékladé vysledkl analyzy byly nastaveny bezpecnostni systémy a jejich testovani pomoci
penetranich nastroji, diky kterym lze interné predchazet bezpe€nostnim udalostem
a incidentiim v informacnich systémech nebo sitich.

Ing. Gabriela Svecova: VyuZitie odpadov v danom regiéne ako druhotného zdroja surovin
Vedouci DP: doc. Ing. Zden&k Cujan, CSc.

Diplomova préce je zaméfena na vyuziti odpadu jako druhotného zdroje surovin v regionu
Stredne Povazie. Cilem diplomové prace bylo ekeftivné zpracovat syrovatku v konkrétni
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spolecnosti, a to ve spole¢nosti AGROFARMA, spol. s r.0. Prace je rozd€lena na dvé hlavni
Casti, a to na cast teoretickou a praktickou. V teoretické Casti jsou uvedené zakladni
charakteristiky souc¢asnych problémii s odpadem. V praktické ¢asti prace je analyza procesnich
a technologickych moznosti zpracovani syrovatky s konkrétnim ndvrhem na fesSeni tak, aby jeji
uprava a vyuziti ptinaselo pro spolecnost zisk.

Ing. Martina Vavreckova: Volba nakupni strategie firmy
Vedouci DP: prof. Ing. Ivan Gros, CSc.

Cilem diplomové prace je na zékladé teoretickych poznatkl problematiky nakupu, jako jsou
postaveni a funkce nakupu v podniku, charakteristika jednotlivych faktorti ovliviiujicich nakup,
rizné metody vybéru dodavatele, definovani faktorti piisobicich na volbu nakupni strategie,
kategorizace nakupovanych polozek a jejich rozdéleni podle vlivu na podnik, navrhnout
metodiku pro snizeni ndkladli na nakup. Na zakladé uvedenych poznatkii byla navrzena
metodika stanoveni nakupni strategie. Jeji praktickd aplikace byla provedena u vybrané
spole¢nosti, véetné formulace rizik a podminek jeji uspésné realizace. Touto spolecnosti byla
Pekarna Racek, s.r.o. Na zaklad¢ analyzy soucasné situace ndkupu pomoci ABC analyzy
a SWOT analyzy byly navrzeny zmény, které by mohly spole¢nosti pomoci snizit naklady
na nakup prostfednictvim nové metodiky.
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Abstract

In order to maintain the competitiveness of public transport in relation to individual car transport,
it is necessary to address its preference, especially bus transport. Unlike other types of public transport
via metro, trams and trolleybuses, it is always represented in larger, medium and small towns.

Abstrakt

Pro zachovani konkurenceschopnosti hromadné vefejné dopravy vici individualni automobilové
dopravé je nutné se zabyvat s jeji preferenci, predevsim pak autobusové dopravy. Na rozdil
od ostatnich druhii vetejné hromadné dopravy realizované prostiednictvim metra, tramvaji
a trolejbusil je ve vétsich, sttednich a mensich méstech vzdy zastoupena.

Key words
public transport, public transport preferences, preferenctial measures, medium — size cities
Klic¢ova slova

vetejna doprava, preference autobusové dopravy, preferencni opatfeni, mésto sttedni velikosti

INTRODUCTION

Vzhledem k tomu, Ze v CR Zije v sou¢asnosti 60 % obyvatel v méstském prostiedi, hraje
vyznamnou roli v zivoté jejich obyvatel méstska doprava. Jeji vliv miizeme rozdélit na pozitivni
nebo negativni. Mezi negativni dopady patii pfedev§im znecisténi ovzdusi, hluk, kongesce
dopravni nehody, spolecenské vylou€eni a celkovy pokles kvality zivota.

Pozitivni dopady miZeme strucné uvést takto: fungujici, atraktivni a vyuzivana vefejna
doprava je zékladnim pilifem fungujicitho mésta. Mezi pozitivni stranky méstské dopravy patii
pfedevSim vyznam méstské dopravy, roste vlivem riznych urbanistickych a spole¢enskych
zméndm. Mezi takoveé zmény patii zejména rlst predmésti, rist sluzeb, zmény Zivotniho stylu,
individualizace a ménici se role rodiny, inovace v méstské logistice. Tyto zmeény vedou
k nartistajici potiebé mobility obyvatel a zbozi.

V soucasné dobé€ se vyznamné méni délba prepravni prace v méstské doprave. Zvysuje se podil
motorové dopravy na ukor nemotorové. V ramci motorové dopravy roste individudlni
automobilova doprava na ukor hromadné dopravy. V roce 2017 bylo v CR pfepraveno vetejnou
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dopravou celkem 2 837.5 mil. cestujicich a individudlni automobilovou dopravou 2 368,8 mil. osob
(teda pomér 55:45).

1 MESTA STREDNI VELIKOSTI A VEREJNA OSOBNI DOPRVA

Vyvoj vétSiny mést stfedni velikosti v nasich podminkach je viceméné podobny. M¢sta
vznikala v mistech, kde byly splnény zadkladni podminky pro bezpecné piebyvani osob.
Mezi takové podminky patfily dostupné zdroje pitné vody, Grodnd zemédélska ptida, vyhodna
obranna a obchodni poloha. Mésta se rozvijela hlavné ze spoleCnych aktivit a piihodné
spoluprace, zejména vyroby a obchodu. K tomu vzdy potiebovala dobré dopravni cesty.
V tomto sméru vyznamnym faktorem byla Zelezni¢ni doprava, kterd vyznamnym zplsobem
ovlivnila utvéafeni mésta z pohledu jeho funkci. Mnoho mést tak bylo v urcité fazi svého vyvoje
rozdéleno na ¢ast obytnou a ¢ast primyslovou.

Hlavni rozvoj autobusové dopravy nastal az kratce po 2. svétové valce, kdy byla rozsifena
infrastruktura pro automobilovou dopravu. Ve druhé poloving 20. stoleti autobusy postupné
prevladly v méstskych dopravnich systémech a doplnily tak tramvaje na linkach, které
nevyzadovaly vysoké pfepravni kapacity. Na rozdil od nich maji lepsi manévrovatelnost, jsou
levnéjsi, jednodussi a maji velmi nizké naklady na budovani linek. To znamena, Ze si vefejnou
autobusovou dopravu mohou dovolit i nékterd mensi mésta. Do dneSni doby se méstské

dopravni systémy vyvinuly do né¢kolika moznych druhii dopravy.

V soucasné dob¢ dopravni obsluznost mést obecné posuzujeme z pohledu logistického
ptistupu, ktery prezentuje specifickda disciplina méstska logistika. Systémové uvahy o dopraveé
mest stfedni velikosti z pohledu méstské logistiky pfipoustéji ur€ité zjednoduSeni na pohled
dopravni obsluznosti. Hlavni pozornost se zaméfuje na silni¢ni dopravu, ktera ve méstech
sttedni velikosti dominuje.

Ve vétsing ¢eskych mést je provoz autobusit MHD jedinym druhem v méstském dopravnim
systému. V malych a stftednich méstech (pocet obyvatel nad 10 tis. do 50 tis.) tvoti zakladni sit,
ve vétsich méstech pak sit' doplitkovou (ndvaznost na kapacitnéj$i druhy MHD, obsluha
v okrajovych cCastech mésta ¢i pfiméstska doprava). Provoz je uskute¢iiovan vyhradné
po pozemnich komunikacich. Mohou pro ni byt vSak vyhrazeny i1 specidlni jizdni pruhy. Tyto
specialni jizdni pruhy jsou ovSem financné a prostorove velmi naro¢né. Provoz autobusit MHD
se aktualné nachazi ve 118 méstech Ceské republiky.

Vyhody autobusti jsou: pruznost obsluhy mésta, kterou lze snadno ménit dle aktudlnich
potieb mésta, niZsi ndklady na investice, lepsi integrace do mésta a snadnd zména velikosti
autobusti, dle potieby konkrétni lokality ¢i trasy.

Mezi zakladni nevyhody autobusti jsou: negativni vliv na Zivotni prostiedi kviili exhalacim,
hluku, vibracim a praSnosti. Plynulost provozu je ovlivnéna intenzitou, respektive plynulosti
ostatni silni¢ni dopravy.

V soucasné dobé¢ se vyznamné méni délba piepravni prace v méstské dopraveé. ZvysSuje se
podil motorové dopravy na tkor nemotorové. V ramci motorové dopravy roste individudlni
automobilovd doprava na ukor hromadné dopravy. V roce 2017 bylo v CR piepraveno
vetejnou dopravou celkem 2 837.5 mil. cestujicich a individualni automobilovou dopravou
2 368,8 mil. osob (teda pomér 55:45).
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2 PREFERENCNI OPATRENI PRO AUTOBUSOVOU DOPRAVU

Preferen¢ni opatfeni pro autobusovou dopravu maji v podminkach mést stfedni velikosti
urity vyvoj zhlediska formy i casu zavadéni. Z hlediska struktury dopravniho proudu
ve méstské dopraveé se autobusy povazovaly za soucast silnicni motorové dopravy. S ristem
intenzity dopravy ve meéstech a jejich okoli se v poslednich letech prosazuji urcité piistupy
k preferenci prostorové, organizacni ¢i ekonomické povahy. Cilem téchto opatfeni je umoZznit
autobustim rychlejsi a plynulejsi jizdu v méstském provozu a efektivnéjsi vyuzivani autobusové
dopravy.

Preferencni opatieni jsou zaméefeny na riiznou oblast. Mezi nejcastéjsi ¢lenéni preferencnich
opatfeni pro autobusovou lze uvést:

a) Prostorova opatfeni jsou zpravidla realizovana formou vyhrazenych jizdnich pruhd, ktera
mohou mit formu:

» vyhrazeny jizdni pruh
» {prava prednosti pfi vyjezdu ze zastavky ¢i vyhrazené¢ho pruhu
» vyhrazeny fadici pruh pted kiizovatkou

b) Organizacni opatfeni zahrnuji upravy dopravniho rezZimu komunikaci, které omezuji
nebo zcela odvadéji ostatni dopravu z vybranych useka ulicni sité

e 24

* vedeni autobusovych linek pési zonou (kombinace pé&si, piip. cyklistické doprava
s autobusovou dopravou),

* omezeni vjezdu ostatnich vozidel na urcity usek komunikace (umoziuje odklon
tranzitni dopravy),

* zmeéna Upravy na kfizovatce spocivajici v ptizpisobeni pfednosti v jizd¢ na kiiZzovatce
netizené svételnou signalizaci.

c) Existuje i fada pfistupt zaloZenych na preferenci vetejné autobusové dopravy a motivaci
vyuzivani vetejné dopravy. Tyto nastroje mohou mit charakter:

» piimé regulace (administrativni nebo normativni néstroje) s velkym podilem spravnich
opatieni, napf. emisni standardy, omezeni vjezdu urcitym vozidlim, preferencni jizdni
pruhy, preference na svételné signalizaci,

= ckonomické nastroje, které 1épe zapadaji do trzn¢ orientované ekonomiky a vedou k cili
efektivnéji s mensimu nédklady. Nejcastéji maji formu poplatkil za parkovani, vjezd do
vyhranénych prostor.

d) Nekteti odbornici €leni preferencni opatieni vztahujici se pfedevsim k obytnym ¢astem
mésta na:

= tvrdd opatfeni, pomoci kterych se pieruSuji dopravni vztahy, mezi které
lze zahrnout napt. uzavéry ulic, zékazy vjezdu pro vozidla nevefejné dopravy,
jednosmérné ulice,

* mékka opatieni zahrnujici napt. omezeni rychlosti, dlaZdéni casti komunikace s hrboly,
zuzeni komunikace na jeden jizdni pruh.

e) Dalsi pouzivané ¢lenéni preferencnich opatteni z hlediska vyuzivani technicky zatizeni
muze mit charakter:

= aktivni pfistup,
= pasivni pfistup.
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f) Preferencni opatifeni mohou mit charakter pfimych a nepfimych nastroji:

e piimé nastroje zahrnuji preference na svételnych ktizovatkach, preference vyznacené
dopravnim znacenim, preference vyuzivajici stavebnich prav,

e nepiimé nastroje zahmuji sladovani poptavky cestujicich snabidkou ptepravnich kapacit,
rozsifovani vhodnych informacnich systémd, zjednoduseni odbavovani cestujicich na zastavkach,
zpusob nakupu jizdnich dokladt, zlepSeni spoluprace vefejné a individualni dopravy.

Mezi dalsi moznosti preference autobusové dopravy, ktera se v odborné literatuie vyskytuji
méné nebo se v praxi uplatituji v posledni dob€. Jsou to zejména:

e promeénlivé jizdni pruhy,

e motivace obyvatel mésta k pouzivani verejné autobusové dopravy,
e uplatiiovani konceptu zelené mestské dopravy,

e nerozSifovani parkovacich mist,

e spoluprace verejné a individualni dopravy.

Dopady uvedenych nastrojii na chovani uzivatell méstské dopravy zavisi na fad¢ faktort:

e osobni charakteristiky jednotlivct,

e jejich moznosti vyuZzivat alternativni druhy dopravy,
e postoj a preference k regulaci dopravniho chovani,
e zivotni styl a spolecenské postaveni.

Ptinosy preference autobusové dopravy nemaji pifinos pouze pro cestujiciho, ale také
pro objednatele a provozovatele dopravy, jak je uvedeno nize.

Ptinos preferen¢nich opatieni pro cestujiciho:

e zvyseni plynulosti provozu,
e eliminace zpozdéni,

e dodrzovani jizdniho fadu,

e zatraktivnéni piepravy.

Ptinos preferencnich opatieni pro dopravce:

e sniZeni spotfeby pohonnych hmot,

e snizeni provoznich nékladd,

e zlepSeni pracovnich podminek fidict,

e zjednoduseni dispecerského fizeni.

Pfinos preferencnich opatieni pro objednavatele:

¢ plnéni objednavaného rozsahu piepravy,
e moznost vhodnéjsiho vybéru provozovatele vybéru autobusové dopravy.

3 APLIKACE PREFERENCNICH OPATRENI

Ve stfednich a menSich méstech s vefejnou hromadou dopravou zajiStovanou
prostiednictvim autobusové dopravy, na kterou je zaméfen tento Clanek, ale 1 vétSich
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méstech, je z uvedenych opatieni vhodné realizovat preference uvedenych v kategorii
dalSich opatteni.

Na ptikladu mésta Prerova (obr. 1), které bylo vybrano jako reprezentativni mésto
(44 tis. obyvatel) pretizené individudlni automobilovou dopravou a tranzitni dopravou
ovliviiujici autobusovou dopravu, byl vybran nejproblematictéjSim tsek mezi severozapadni
casti Pfedmosti a centrem mésta.
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Obr. 1 Mapa Pierova
Zdroj: Mapy.cz, © 2019.

Spoluprice verejné a individualni dopravy — v soucasné dob¢ je do urcité miry zajisténa
spoluprace formou systému Park and Ride a Kiss Bylo by vhodné vybudovani dalSiho
zachytného parkovisté P+R v blizkosti autobusovych zastavek Predmosti, Skola, které by
umoznilo okamzity pfestup obyvatel z osobnich vozidel do autobust, pficemz parkovaci listek
v cené 10,- K¢ by slouzil jako jizdenka (obr. 2).

Oba uvedené pristupy se nejvice podileji na zptistupnéni a upfednostnéni verejné dopravy
pted individudlni dopravou a tedy 1 navySeni poctu cestujicich z fad fidic¢i, protoZe umoziuji
prestup obyvatel z osobnich vozidel do autobusi a nasledné jejich rychlej$i pfepraveni
do cilového mista urceni.
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Obr. 2 Lokality pro umisténi parkovisté P+R
Zdroj: Mapy.cz, © 2019.

Proménlivy jizdni pruh by se dal vytvofit ze soucasného vyhrazeného jizdniho pruhu
pro autobusovou dopravu a vozidla IZS, ktery byl nedavno vymezen na Velka Dlazka obr. 3),
kde dochazi k nejvétsimu zpomaleni silnicniho provozu. Na tomto useku ulice bylo zrusené
reziden¢ni parkovani a tim byli znevyhodnény obyvatelé pfilehlych domu. Parkovani by mohlo
byt povoleno v noc¢nich hodinach v Case, kdy nefunguje méstska autobusova doprava.
Realizace uvedeného opatfeni by se méla zkuSebné ovéfit, aby se ziskaly zkuSenosti z jeho

fungovanim.
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Obr. 3 Vyznaceny tsek s vyhrazenym jizdnim pruhem pro autobusy

Zdroj: Mapy.cz, © 2019.
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Dopravni obsluZnost mésta Prerova je zabezpeCovana spolecnosti Arriva a je soucasti
IDOS Olomouckého kraje. Tarif IDOS OK sice plati pro cely kraj, ale jednotlivdA mésta
provozujici MHD mohou ve své kompetenci stanovit cenovou motivaci pro vyuzivani veiejné
autobusové dopravy. To zavisi na konkrétni finan¢ni zdatnosti jednotlivych mést. V praxi to
muze znamenat urcité¢ rozdily. Jako zkuSenosti z bezplatného pouzivani veiejné hromadné
dopravy lze ziskat napt. zkuSenosti z mist Frydek Mistek a Valasské Mezifici.

Kromé¢ ekonomické motivace vyznamnou roli hraje uroven kvality sluzeb veiejné
autobusové dopravy, jeji organizace a spolehlivost provozu.

Uplatiiovani zelené logistiky v méstské hromadné doprave patii mezi nové trendy

ZAVER

Aplikace preferencnich opatfeni v autobusové dopravé potvrzuje jejich mozny piinos
z hlediska zvySené motivace obyvatel vyuzit autobusovou dopravu dané piiméienou dobou
pfepravy a niz§imi naklady a také z hlediska zvySeni provoznich ukazatelii autobusové dopravy.
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