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Abstract: The article discusses the topic of available sahstrelated to process automation in companies.fatus is
on intralogistics solutions, especially in the @tof robotization of transport, using the exampfeautomatically
controlled vehicles. Industry 5.0, in addition tat@mation, pays attention to the human factor,iltakion and the
environmental aspect, which is a challenge for maompanies. Large organizations are automating gnecesses in
an effort to increase flexibility and respond quycto customer requirements. Wanting to match mamggquirements
will be a particular challenge for small and medisized companies. The purpose of this article wasudy and describe
the case of a manufacturing company that decidethange the means of internal transportation -utoraated. The
article answers the research questions posed farne@isons companies are interested in intralogistilutions and what
challenges organizations face when implementindy satutions. The paper uses literature analysis qualitative
research in the form of a case study. The bertefitsganizations of automating material handlirg presented, which
can be particularly beneficial information for tsall and medium-sized business sector. A quaigatiudy conducted
at a Polish automotive company shows that the imefgation of AGV robots has significantly improwbe efficiency
of internal logistics, reducing the risk of acciteand increasing process systematization. Thesdtgeconfirm the
growing interest in automation, which contributesréducing costs, increasing revenues and meetinigoemental
requirements.

1 Introduction internal processes. Organizations are also strivimg
The global market and e-commerce are contributing ligitize internal processes. o
the increasing demands of stakeholders, who expgict As the very definition of intralogistics indicatesjch

quality products, delivered at the right place &m and Solutions should include and enable the organiaatio
at the lowest possible price [1]. Constantly chaggi control, implementation and optimization of theeimtal
consumer buying behaviour requires manufacturers #9w of materials and information, as well as tkndling
individualize production, variety, flexibility andhorter ~©Of goods in both the business sector and publitutisns.
delivery times [2]. The aforementioned factorstisfice Currently, there is a strong emphasis on automaiuh
organizations' search for proven solutions to nteet digitization of processes that will take into aceband
expectations set by customers. facilitate human work and cooperation with rob@is For
Logistics [3] focuses on how to use new technolegihis, it is important to learn about intralogist&siutions,
in a way that will increase the efficiency of anwork on them, and point out good practices to athuer
organization's operations. Modern solutions aim tguggestions for their improvement on the way to
improve the level of service so that logistics ifutomating and digitizing the organization's operet
characterized by faster response and better use of Many recognize that the future of the logisticsuistry
resources. Innovative solutions can support thend its development is related to the applicatidn o
transformation of businesses to meet Industry 4r0. innovative solutions to improve the quality of Istits
Industry 5.0. services [7]. Taking into account the organizasignirsuit
Currently, companies are looking for solutionsOf Industry 4.0, environmental aspects and meeting
investing in improvements that integrate procesmeg Customer requirements, companies are striving to
information flow [4,5]. The internal ordering andlivery ~ streamline internal processes. Using available peaent
system should allow for fluidity in the processaking and systems, and implementing them correctly, esahl
place, preventing waiting for material or even ging Ccompany to improve the flow of products and infotiora
entire lines. The speed of goods and informatiowd| [ndustry 4.0 is a concept for the transformation of
maintenance of quality and efficiency of the logist enterprises, related to the improvement of prosesse
processes being carried out depend on the selecfioncarried out internally using available technologiésove
appropriate equipment or software. The use of abkl all, it seeks to digitize and automate processes
technologies and devices in manufacturing compaisiesconsequently facilitating the meeting of increasimgrket

conditioned by the search for opportunities to iower €Xxpectations [8]. Logistics for the Fourth Induetri
Revolution focuses on how to use new technologies i
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way that will increase the flexibility, efficiencand 2  Literaturereview

productivity of an organization's operations. The key areas of intralogistics are the use of@pjate
The current fourth stage of logistics developméiere  jnfrastructure and storage systems for the impléatiem
the possibility of new business models, leading tef internal logistics processes, management andsbef
standardization, reduction of material transpastatand information technology. The right combination and
storage, thus creating added value in the procéak®® alignment of solutions, promotes transparency of
place, including from an environmental perspec{® processes, information exchange and efficient di@cof
Today's logistics can be described as globallptended tasks. Intralogistics defines a futuremed
interconnected supply and value chains that aréhhig industry, representing all suppliers of conveyor
flexible and complex, thus underpinning modern $1pptechnology, warehousing, systems, services andtiogji
and production concepts. Companies are looking f@pftware, enabling the organization, optimizationd a
solutions to meet current challenges in the form Qfontrol of material and information flows in indnst
individualization, while optimizing production presses commerce and public institutions [17]. It emphasitiee
and costs [10]. The challenge is to apply availablgse of appropriate equipment, and thus the pragpection
technologies and equipment in the field of IndustrQ of Supp“ers of equipment' Systems, software, amg
[11]. Key technologies include intra-organizationakccompanying services.
logistics - called intralogistics. Currently there is talk of Industry 5.0 - focusing
Intralogistics refers to organizations whose atiéisi attention, in addition to automation, on the huraspect.
involve the internal movement of materials. Itppkcable The available digital solutions, modern technoldgy
to manufacturing companies or those involved ieif80g  designed to facilitate work and/or cooperation with
goods and/or moving them between specific poirtts. hymans, placing human needs with the solutions of
includes subsystems such as warehousing, store§®® |ndustry 4.0. Additional aspects that Industry $ays
and conveyor and transport systems [12]. In putitina  attention to are the environment and resilienceriges -
describing Industry 4.0 enterprises, intralogisicsupies ensuring stability [18]. Automation of logisticsquesses,
a key position [13-15]. The implementation of a&hlé including intralogistics, is one of the key elentemf
intralogistics solutions in the industrial worldgkying an  |ndustry 5.0.
increasingly important role, due to the optimizatiand The concept of moving to the target level in
automation of processes and facilitating the floW Ontralogistics, is linked to the Internet of Thing®T).
information and materials within a company [16]Using automated and autonomous transport vehicles,
Technological advances, emerging systems, andsabet control and communication between units is perfatme
designed to facilitate human work, automating itautomatically through software. Being able to réaceal
eliminating the possibility of error and streamfigi time to changes in the surrounding environment- sel
processes within the organization. controlled entities increase the level of flexityil[19].
Given the advances in technology, widespreaglith the rapid development of loT, networks based o
automation of production processes, increasingireless communication technologies are increagingl
stakeholder demands and changing environmergging used in Automated Guided Vehicle - AGVs [20].
(pandemic, armed conflict, price increases, envirental Increased interest in intralogistics solutions dan
aspects), companies face a huge challenge. It thar ohserved. This trend is confirmed by a report [igdl by
adapt to the changes taking place without knowil@tw the International Federation of Robotics which dote
solutions are available, or because they lack évessary increase in robot sales. According to the I1SO 837R2
skills to sensibly select and apply something tiaatmake definition, a robot means “"an automatically corém|
work easier and allow further automation of proesss reprogrammable, multifunctional manipulator,
Manufacturing companies are also reluctant to shaggogrammable in three or more axes, that can tiersaay
knowledge and experience with other entities. F@m or mobile for use in industrial automation appiicas.” A
scientific and business perspective, there showd Ristinction can be made between industrial andicerv
research and publication of works that can helemthropots. An industrial robot is "an automaticallyntolled,

companies, especially small and medium-sized omes, reprogrammable multifunctional manipulator
the road to automation and digitization of processe programmable in three or more axes," while a semabot

In _connection with the topic addressed, two researgerforms tasks for people or equipment excluding
questions were posed: industrial automation applications.

- for what reasons are companies interested in One of the intralogistics solutions is automatelbte
intralogistics solutions? (AGVs) or autonomous robots - (Autonomous Mobile
- what challenges do organizations face iRobots -AMR). In 2020, there was a 41% increasmlas
implementing such solutions? of service robots compared to the previous yeae Th

largest number (44,000 wunits) were applied to
transportation and logistics, 34,000 to profesdiona
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cleaning, 18,000 in medical robotics, 15,000 inditasity, reducing the proportion of rejects, thereby redudine

and 7,000 in agriculture [21]. carbon footprint.
Among the market trends contributing to robot sales The COVID-19 pandemic has also influenced an
growth in the report are: increase in robotization [23]. Companies have Hesred

- localization and regionalization of supply chaingo look for ways to become less dependent on tieahu
(closer to the customer, avoiding problematic situess factor. The global report "Intelligent Automatio®ZD"
related to politics, security rules, possible impezhts in  shows a significant increase in the percentage of

supply chains), organizations in 2020 that have begun implementing
- lower cost of ownership (growing supply of lowsto solutions based on intelligent automation. In teigard,
robots), 73% of surveyed companies took action in 2020, cep

- individualization of production for a growing niber to only 48% a year earlier [24]. Disruption in thepply
of products (digitalization of production from orde chain, the need for greater productivity in a secur
acceptance to delivery, robots influence the rednadf environment as long-term effects of pandemicsmeduire
unit costs of mass production). automation and digitization strategies from exe@di
Additionally, companies may be interested in irdggdtics
Advances in other technologies (technology trendsplutions wanting to delegate employees to morerabgy
such as 5G, cloud computing, new machine visiotasks [25].
artificial intelligence (Al), are fostering the expsion of According to a report by Interact Analysis, autaomat
robot applications and improving their performafegeed of warehouse operations is on the rise, and by 20@&
and quality). Companies are implementing innovativehan a quarter (26%) will have some form of autoomat
solutions to match Industry 4.0 hoping to reduc@his represents a significant jump from the 14%
production costs and wanting to gain a competi¢islge. automation of warehouses a decade earlier. This is
They are betting on automation, improving the qualf influenced by labor shortages, flexible manufaciyiand
the products they offer and improving productiy2g]. the rise of e-commerce. Figure 1 shows the perairaf
Often in tandem with the use of automated owarehouse automation. As a result of the changes,
autonomous vehicles in internal transportationsable manufacturing or warehousing companies should densi
packaging is being introduced in companies. As dFRautomation or enabling automated solutions in didigs
research confirms, the use of reusable packagihgces hall designs and/or layouts [26].
waste. Robotized production also has an impact on
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Figure 1 Warehouse automation penetration

The market for mobile robots (AGVs and AMRS)[27]. Revenue growth is projected to average 30-4@%o
experienced strong growth in 2022. Interact Analysiyear through 2027. Between 2022 and 2027, shipnoénts
forecasts the growth of automated (over 4 milliamd mobile robots will grow about 50% per year [27].
autonomous vehicles through 2027, as shown in Eigur
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Figure 2 Mobile robot revenue forecast

Considering the cost-effectiveness of automatiorbompanies automate processes hoping to reduce, costs
interesting survey results are presented by Deldtigure increase revenues, which, as the chart shows, Ihese
3 shows the results obtained from a survey of 47@creasing in recent years. The payback periodise a
executives from various industries in 35 countriesncreasing [28].

B Cost reduction M Increased revenue == Payback period
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Notes: 2019: N=302; 2020: N=320; 2021-22: N=341.
Figure 3Enterprise automation - increased revenue, cosiceédn and payback period

Taking into account the countries' policies orstudy was chosen - a case study. Of the eightstades
sustainable development, it forces the introductadn conducted, one description is presented in therpghpeto
solutions that positively affect the work environmhén the same conclusions in the other companies, ogil,s
entities. For the SME sector, there is a finanbalrier medium and large in size. In addition, a quantiastudy
related to the cost of purchasing such solutio®%s3[%. was conducted in Poland on a group of 35 compdhas
Opportunities to  subsidize the purchase anldad automated internal transportation, and thelasians
implementation of intralogistics solutions may pgov were the same. The research was conducted in 202D-2
effective in this regard. Therefore, it can be awstithat at companies located in Poland. These were congpanie
interest in the application of such solutions wgiow with both Polish and foreign capital. Due to theklaf
depending on available subsidies or forms of suppdhe generally available information on the type of teclogy
implementation of innovative solutions for smalldan and equipment used internally in companies, thaltsesf

medium-sized enterprises. the responding companies were relied on. It ishwvooting
that often this kind of information is a compangreg, as
3 Methodology it affects the preservation of the organization's

Taking into account the topic addressed, whicthés t cOmpetitiveness.
competitiveness of manufacturing companies, a ttiaie
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In order to achieve the set research questions, the AGVs make it possible to maintain safe working
method of analysis of available literature and repon conditions, influence aesthetics, maintain  good
automation and digitization was carried out. Therganization of the workplace, delivering the right
overarching goal is to explore and explain the pheegna quantities of products, at the right time, thusmtening
taking place in enterprises. The search for ansteetise continuity of production. They make it possiblenaintain
set questions is made possible by using the indictitransparency of the processes being carried otacked
method applied by the qualitative study. The galie carts, on which components are transported, aree mor
study was conducted in 2021 on the basis of amviete capacious compared to the previously used soluticmey

guestionnaire. make it possible to take a larger number of coptaion a

single trip, so that the necessary components\aitable
4 Resultsand discussion on production lines, eliminating unnecessary wgitor
41 Casestudy downtime. By the same token, the efficiency of riné&

A qualitative study was conducted in a ugransportis significantly increased. o
manufacturing company located in south-easternridola 1 ne company's biggest challenge has been to optimiz
The company has approximately 100 employees. TH@nsportation paths. The company is constantiymiping
means of internal transport used until now werlfior internal flows, implementing appropriate solutioasd
trucks, hand pallet trucks and electric trucks. Tise of reducing all costs. Simulation in a 3D environmets
such a large number of vehicles also impacted enaitk /S0 considered, but such a solution, for the caoppia a
of space on the production floor and increaseditieof ~ relatively expensive proposition, not necessarigvang
workplace accidents involving forklifts driving otne fOr @ thorough testing of the new solution. In &iddi the
production floor. These three main reasons led tffgnployees involved in the project to change thensed
company to find a different solution in this area. transportation, lack training, information or insttions for

The company, through reference visits to othedSe: exchange of experience on issues relatedlto al
organisations, tried to discern for itself the amngistics 2activities related to the preparation of the orgation and

solutions used. It also looked for examples of imhs at  InNformation on what to look out for.

various industry events (e.g. intralogistics trddes),  Unfortunately, not all employees saw the benefitde
talking to representatives of companies offeringhsu Improvements. On the part of the other production
solutions, raising issues of potential benefits askk. employees, there was negative feedback after degetin

The company, by conducting its own market researdfnsportation means. Managers had to motivatgestip
and studying the experience of other companiesfifis the others to show the positive aspects from tlee ais
several important aspects that led to the choica@y AGVs. Often the change caused resentment and
robots. It was found that this type of vehicle irsfices the dissatisfaction among employees, but after abonoith,
aspect of improving work safety on the productitwofi, it could be observed that employees got usedeandtsaw
reducing the risk of accidents at work, which ipartant  the benefits of the implemented improvements, eafhec
for a specific company with locations in differentn terms of improvements in order picking timestiz
countries. Another aspect - the involvement of feweVarehouse. _ _ _ _ ,
people to implement internal transport. In 2016 MGV ~ The company has been richer in experience in hagdli
robots were implemented in one of the branchesforge this type of vehicle since 2016. Through the ratadton of
changing the means of internal transport, the coppes ~ transportation, itis able to connect them to Ej&feesn and
obliged to change the layout of the hall and destign Monitor orders in real time. .The transparency (rf th_
transport paths. A decision was also made to ussabde |mplem_ented processes has_ increased. The organizati
packaging in which components, products would beado €cognizes .that this gives it an advantage. ovg_eroth
by AGV robots. An additional benefit of using suchtOmpanies in the market, and in the current sitaati is
packaging is that it will not only be used intetpabut also  Mmore ready to automate other processes, or use
for transport from external suppliers. The robatschased @utonomous robots, which is its next goal. Accagdnthe:
have lithium batteries, which means zero emisdionthe ~ decision-makers of the company surveyed, the keyp is
environment. gradually change the means of the vehicle, adaputik,

The benefits of the implemented change were evideffiust the processes, and get the employees used to
after the first week, and definitely influenced theVorking with and operating robots. Once processes a
systematization of internal logistics processes.e Titabilized, one can move on to the next challenges
organization has a Kanban system, which works imell €Merging new technologies.
conjunction with the use of AGVs. One warehouseman ) )
was assigned to each of them to complete ordelisede 4-2  Discussion . o
goods to the hall, and take empty containers to the The gradual automation of processes within the
warehouse. This organization of work made it pdedip company is important. This includes transportation

delegate the other people previously involved indtiag ~automation, real-time information exchange and pebd
internal transportation to other tasks. monitoring. Intralogistics solutions in the form AGVs
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and AMR vehicles make this possible. It is importan data exchange. This introduces some novelty on an
support the move toward automation on the scale efterprise scale. However, it is crucial to consitiger
Industry 4.0 for small and medium-sized enterpriges security - network security so that unauthorizedpte do
well. They help achieve benefits for companies him t not have access to control such devices. The factor
implementation of internal processes. They repttesen influencing the automation and use of intralogsstic
positive change from the status quo. They allowtie®e  solutions by enterprises are shown in Figure 4.

increase in
. e-commerce workplace
industry 4.0 safety
: 4 - automation of
industry 5. workstations

~

subsidies for

smaland _______ intralogistics automation and
medium-sized e digitization of
enterprises / SOIut|ons internal processes
g \ inadequate
oo staffing levels
resources
sustainability — pandemic
flexibility of
production

Figure 4 Factors influencing the automation of eptises - application of intralogistics solutions

Automation and real-time information sharing préserAdditionally, all actions taken are to consider thgact
great opportunities for businesses, but also dslesto the on the environment [32].
possibility of cyber-attacks. Along with the apglion of Intralogistics solutions in the form of automated o
modern solutions, attention should be paid to atysty autonomous robots allow the use of environmentally
related to access to the enterprise informatioteay$31]. friendly batteries and the way they are powereagl (g8olar
Access to the system, the exchange of informativaro energy), the use of reusable packaging, relieving t
ongoing basis allows processes to be carried Gotegftly  burden on human resources and delegating them te mo
without human intervention. However, if an unauthed absorbing work, automating processes and combining
person were to take control, robots and other @sviould them with other solutions, which facilitates reate

threaten the safety of employees. tracking of task execution, thus allowing flexible
An important issue in automating processes armtoduction.
implementing intralogistics solutions is the hunfactor. Important aspects in raising the level of autonma¢ind

The case study described shows that people areaffeasd matching intralogistics solutions to enterprise3] j8ill be

of change, of stepping out of their comfort zoneeyrneed the exchange of experience and the popularization o
time to get acquainted with something new and diffe  research results on the characteristics of thespan

In the age of digitization and automation, it isigal to  solutions under study. Larger entities, workinghwather
raise the competence of employees, familiarize thétim  foreign companies, have the opportunity to folloaod
available solutions and teach them how to work wighv  examples. However, despite this, the developmegbof
technologies. There is a reason for the emergehtigeo practices internally is often achieved by trial &mcbr.
concept of Industry 5.0 - which emphasizes the $am Manufacturing companies are reluctant to share the
the human being, who is supposed to operate anqpbcate experience they have developed. Each of them is
with the new technology, and who is supposed to lmncerned with being competitive. However, a gdnera
facilitated by it. In addition, the post-pandemiperience, characterization of the topic could prove to beefptul

the turbulent environment and the changes that aselution for companies in various industries, agnit
currently taking place are not supposed to afféset t overall economic development. Process innovatioimg b
processes taking place in companies, only theigdemd beneficial changes within an organization. Theytren
operation are supposed to be immune to thermanvironment for the emergence of new opportunifies
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improvement, the application of available technical The example given has its limitations. The benefitd

technological solutions. organizational impacts described will generallytare or
less the same in manufacturing companies. Howeluer,

5 Conclusions to the increasing importance and application oficiel

Increasing awareness and presenting the essencenéglligence and IoT integration, research shoulel b
intralogistics solutions can influence the decisiofiother constantly ~conducted on their impact on the
organizations. Automation and digitization of preses in implementation of logistics processes and the ptiei of
line with Industry 4.0 or 5.0 focuses on the imptentation ~ resource demand. An important issue is cybersgcanmid
of solutions within the organization. This is esptyg data security research to protect enterprises frotential
important in an era of increasing market demandsyberattacks. After the COVID-19 pandemic should
automation of processes in which intralogistica &entral - constantly study the adaptation of new technologies
point. The challenge of transport automation, taeefits esponse to changing working conditions and supply
and their impact on the Organization may be pdarw chains. Another |mp0rtant Issue Is to StUdy theamlpr
beneficial in the exchange of experiences of erisap, automation on the employment, qualification an@tyedf
especially from the small and medium-sized entsepri WOrkers.
sector. Considering the statistical data, an irseéarobot
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