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Abstract: The article discusses the topic of available solutions related to process automation in companies. The focus is 
on intralogistics solutions, especially in the context of robotization of transport, using the example of automatically 
controlled vehicles. Industry 5.0, in addition to automation, pays attention to the human factor, stabilization and the 
environmental aspect, which is a challenge for many companies. Large organizations are automating their processes in 
an effort to increase flexibility and respond quickly to customer requirements. Wanting to match market requirements 
will be a particular challenge for small and medium-sized companies. The purpose of this article was to study and describe 
the case of a manufacturing company that decided to change the means of internal transportation - to automated. The 
article answers the research questions posed for what reasons companies are interested in intralogistics solutions and what 
challenges organizations face when implementing such solutions. The paper uses literature analysis and qualitative 
research in the form of a case study. The benefits to organizations of automating material handling are presented, which 
can be particularly beneficial information for the small and medium-sized business sector. A qualitative study conducted 
at a Polish automotive company shows that the implementation of AGV robots has significantly improved the efficiency 
of internal logistics, reducing the risk of accidents and increasing process systematization. These results confirm the 
growing interest in automation, which contributes to reducing costs, increasing revenues and meeting environmental 
requirements. 
 
1 Introduction 

The global market and e-commerce are contributing to 
the increasing demands of stakeholders, who expect high-
quality products, delivered at the right place and time and 
at the lowest possible price [1]. Constantly changing 
consumer buying behaviour requires manufacturers to 
individualize production, variety, flexibility and shorter 
delivery times [2]. The aforementioned factors influence 
organizations' search for proven solutions to meet the 
expectations set by customers. 

Logistics [3] focuses on how to use new technologies 
in a way that will increase the efficiency of an 
organization's operations. Modern solutions aim to 
improve the level of service so that logistics is 
characterized by faster response and better use of 
resources. Innovative solutions can support the 
transformation of businesses to meet Industry 4.0. or 
Industry 5.0. 

Currently, companies are looking for solutions, 
investing in improvements that integrate processes and 
information flow [4,5]. The internal ordering and delivery 
system should allow for fluidity in the processes taking 
place, preventing waiting for material or even stopping 
entire lines. The speed of goods and information flows, 
maintenance of quality and efficiency of the logistics 
processes being carried out depend on the selection of 
appropriate equipment or software. The use of available 
technologies and devices in manufacturing companies is 
conditioned by the search for opportunities to improve 

internal processes. Organizations are also striving to 
digitize internal processes. 

As the very definition of intralogistics indicates, such 
solutions should include and enable the organization, 
control, implementation and optimization of the internal 
flow of materials and information, as well as the handling 
of goods in both the business sector and public institutions. 
Currently, there is a strong emphasis on automation and 
digitization of processes that will take into account and 
facilitate human work and cooperation with robots [6]. For 
this, it is important to learn about intralogistics solutions, 
work on them, and point out good practices to others or 
suggestions for their improvement on the way to 
automating and digitizing the organization's operations. 

Many recognize that the future of the logistics industry 
and its development is related to the application of 
innovative solutions to improve the quality of logistics 
services [7]. Taking into account the organization's pursuit 
of Industry 4.0, environmental aspects and meeting 
customer requirements, companies are striving to 
streamline internal processes. Using available equipment 
and systems, and implementing them correctly, enables a 
company to improve the flow of products and information. 
Industry 4.0 is a concept for the transformation of 
enterprises, related to the improvement of processes 
carried out internally using available technologies. Above 
all, it seeks to digitize and automate processes 
consequently facilitating the meeting of increasing market 
expectations [8]. Logistics for the Fourth Industrial 
Revolution focuses on how to use new technologies in a 
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way that will increase the flexibility, efficiency and 
productivity of an organization's operations. 

The current fourth stage of logistics development offers 
the possibility of new business models, leading to 
standardization, reduction of material transportation and 
storage, thus creating added value in the processes taking 
place, including from an environmental perspective [9]. 
Today's logistics can be described as globally 
interconnected supply and value chains that are highly 
flexible and complex, thus underpinning modern supply 
and production concepts. Companies are looking for 
solutions to meet current challenges in the form of 
individualization, while optimizing production processes 
and costs [10]. The challenge is to apply available 
technologies and equipment in the field of Industry 4.0 
[11]. Key technologies include intra-organizational 
logistics - called intralogistics. 

Intralogistics refers to organizations whose activities 
involve the internal movement of materials. It is applicable 
to manufacturing companies or those involved in receiving 
goods and/or moving them between specific points. It 
includes subsystems such as warehousing, storage, picking 
and conveyor and transport systems [12]. In publications 
describing Industry 4.0 enterprises, intralogistics occupies 
a key position [13-15]. The implementation of available 
intralogistics solutions in the industrial world is playing an 
increasingly important role, due to the optimization and 
automation of processes and facilitating the flow of 
information and materials within a company [16]. 
Technological advances, emerging systems, and robots are 
designed to facilitate human work, automating it, 
eliminating the possibility of error and streamlining 
processes within the organization. 

Given the advances in technology, widespread 
automation of production processes, increasing 
stakeholder demands and changing environments 
(pandemic, armed conflict, price increases, environmental 
aspects), companies face a huge challenge. It's hard to 
adapt to the changes taking place without knowing what 
solutions are available, or because they lack the necessary 
skills to sensibly select and apply something that can make 
work easier and allow further automation of processes. 
Manufacturing companies are also reluctant to share 
knowledge and experience with other entities. From a 
scientific and business perspective, there should be 
research and publication of works that can help other 
companies, especially small and medium-sized ones, on 
the road to automation and digitization of processes.  

In connection with the topic addressed, two research 
questions were posed: 

- for what reasons are companies interested in 
intralogistics solutions? 

- what challenges do organizations face in 
implementing such solutions? 

 
 

2 Literature review 
The key areas of intralogistics are the use of appropriate 

infrastructure and storage systems for the implementation 
of internal logistics processes, management and the use of 
information technology. The right combination and 
alignment of solutions, promotes transparency of 
processes, information exchange and efficient execution of 
intended tasks. Intralogistics defines a future-oriented 
industry, representing all suppliers of conveyor 
technology, warehousing, systems, services and logistics 
software, enabling the organization, optimization and 
control of material and information flows in industry, 
commerce and public institutions [17]. It emphasizes the 
use of appropriate equipment, and thus the proper selection 
of suppliers of equipment, systems, software, along with 
accompanying services. 

Currently there is talk of Industry 5.0 - focusing 
attention, in addition to automation, on the human aspect. 
The available digital solutions, modern technology is 
designed to facilitate work and/or cooperation with 
humans, placing human needs with the solutions of 
Industry 4.0. Additional aspects that Industry 5.0 pays 
attention to are the environment and resilience to crises - 
ensuring stability [18]. Automation of logistics processes, 
including intralogistics, is one of the key elements of 
Industry 5.0. 

The concept of moving to the target level in 
intralogistics, is linked to the Internet of Things (IoT). 
Using automated and autonomous transport vehicles, 
control and communication between units is performed 
automatically through software. Being able to react in real 
time to changes in the surrounding environment, self-
controlled entities increase the level of flexibility [19]. 
With the rapid development of IoT, networks based on 
wireless communication technologies are increasingly 
being used in Automated Guided Vehicle - AGVs [20].  

Increased interest in intralogistics solutions can be 
observed. This trend is confirmed by a report published by 
the International Federation of Robotics which noted an 
increase in robot sales. According to the ISO 8373:2012 
definition, a robot means "an automatically controlled, 
reprogrammable, multifunctional manipulator, 
programmable in three or more axes, that can be stationary 
or mobile for use in industrial automation applications." A 
distinction can be made between industrial and service 
robots. An industrial robot is "an automatically controlled, 
reprogrammable multifunctional manipulator 
programmable in three or more axes," while a service robot 
performs tasks for people or equipment excluding 
industrial automation applications. 

One of the intralogistics solutions is automated robots 
(AGVs) or autonomous robots - (Autonomous Mobile 
Robots -AMR). In 2020, there was a 41% increase in sales 
of service robots compared to the previous year. The 
largest number (44,000 units) were applied to 
transportation and logistics, 34,000 to professional 
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cleaning, 18,000 in medical robotics, 15,000 in hospitality, 
and 7,000 in agriculture [21].  

Among the market trends contributing to robot sales 
growth in the report are: 

- localization and regionalization of supply chains 
(closer to the customer, avoiding problematic situations 
related to politics, security rules, possible impediments in 
supply chains), 

- lower cost of ownership (growing supply of low-cost 
robots), 

- individualization of production for a growing number 
of products (digitalization of production from order 
acceptance to delivery, robots influence the reduction of 
unit costs of mass production). 

 
Advances in other technologies (technology trends) 

such as 5G, cloud computing, new machine vision, 
artificial intelligence (AI), are fostering the expansion of 
robot applications and improving their performance (speed 
and quality). Companies are implementing innovative 
solutions to match Industry 4.0 hoping to reduce 
production costs and wanting to gain a competitive edge. 
They are betting on automation, improving the quality of 
the products they offer and improving productivity [22]. 

Often in tandem with the use of automated or 
autonomous vehicles in internal transportation, reusable 
packaging is being introduced in companies. As IFR's 
research confirms, the use of reusable packaging reduces 
waste. Robotized production also has an impact on 

reducing the proportion of rejects, thereby reducing the 
carbon footprint. 

The COVID-19 pandemic has also influenced an 
increase in robotization [23]. Companies have been forced 
to look for ways to become less dependent on the human 
factor. The global report "Intelligent Automation 2020" 
shows a significant increase in the percentage of 
organizations in 2020 that have begun implementing 
solutions based on intelligent automation. In this regard, 
73% of surveyed companies took action in 2020, compared 
to only 48% a year earlier [24]. Disruption in the supply 
chain, the need for greater productivity in a secure 
environment as long-term effects of pandemics will require 
automation and digitization strategies from executives. 
Additionally, companies may be interested in intralogistics 
solutions wanting to delegate employees to more absorbing 
tasks [25]. 

According to a report by Interact Analysis, automation 
of warehouse operations is on the rise, and by 2027 more 
than a quarter (26%) will have some form of automation. 
This represents a significant jump from the 14% 
automation of warehouses a decade earlier. This is 
influenced by labor shortages, flexible manufacturing and 
the rise of e-commerce. Figure 1 shows the penetration of 
warehouse automation. As a result of the changes, 
manufacturing or warehousing companies should consider 
automation or enabling automated solutions in adjusting 
hall designs and/or layouts [26].

  

 
Figure 1 Warehouse automation penetration

The market for mobile robots (AGVs and AMRs) 
experienced strong growth in 2022. Interact Analysis 
forecasts the growth of automated (over 4 million) and 
autonomous vehicles through 2027, as shown in Figure 2 

[27]. Revenue growth is projected to average 30-40% per 
year through 2027. Between 2022 and 2027, shipments of 
mobile robots will grow about 50% per year [27].
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Figure 2 Mobile robot revenue forecast

Considering the cost-effectiveness of automation, 
interesting survey results are presented by Deloitte. Figure 
3 shows the results obtained from a survey of 479 
executives from various industries in 35 countries. 

Companies automate processes hoping to reduce costs, 
increase revenues, which, as the chart shows, have been 
increasing in recent years. The payback period is also 
increasing [28].

 

 
Figure 3 Enterprise automation - increased revenue, cost reduction and payback period

Taking into account the countries' policies on 
sustainable development, it forces the introduction of 
solutions that positively affect the work environment in 
entities. For the SME sector, there is a financial barrier 
related to the cost of purchasing such solutions [29,30]. 
Opportunities to subsidize the purchase and 
implementation of intralogistics solutions may prove 
effective in this regard. Therefore, it can be assumed that 
interest in the application of such solutions will grow 
depending on available subsidies or forms of support in the 
implementation of innovative solutions for small and 
medium-sized enterprises. 

 
3 Methodology 

Taking into account the topic addressed, which is the 
competitiveness of manufacturing companies, a qualitative 

study was chosen - a case study. Of the eight case studies 
conducted, one description is presented in the paper due to 
the same conclusions in the other companies, both small, 
medium and large in size. In addition, a quantitative study 
was conducted in Poland on a group of 35 companies that 
had automated internal transportation, and the conclusions 
were the same. The research was conducted in 2020-2021 
at companies located in Poland. These were companies 
with both Polish and foreign capital. Due to the lack of 
generally available information on the type of technology 
and equipment used internally in companies, the results of 
the responding companies were relied on. It is worth noting 
that often this kind of information is a company secret, as 
it affects the preservation of the organization's 
competitiveness. 
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In order to achieve the set research questions, the 
method of analysis of available literature and reports on 
automation and digitization was carried out. The 
overarching goal is to explore and explain the phenomena 
taking place in enterprises. The search for answers to the 
set questions is made possible by using the inductive 
method applied by the qualitative study. The qualitative 
study was conducted in 2021 on the basis of an interview 
questionnaire. 
 
4 Results and discussion 
4.1 Case study 

A qualitative study was conducted in a US 
manufacturing company located in south-eastern Poland. 
The company has approximately 100 employees. The 
means of internal transport used until now were forklift 
trucks, hand pallet trucks and electric trucks. The use of 
such a large number of vehicles also impacted on the lack 
of space on the production floor and increased the risk of 
workplace accidents involving forklifts driving on the 
production floor. These three main reasons led the 
company to find a different solution in this area. 

The company, through reference visits to other 
organisations, tried to discern for itself the intralogistics 
solutions used. It also looked for examples of solutions at 
various industry events (e.g. intralogistics trade fairs), 
talking to representatives of companies offering such 
solutions, raising issues of potential benefits and risks. 

The company, by conducting its own market research 
and studying the experience of other companies, identified 
several important aspects that led to the choice of AGV 
robots. It was found that this type of vehicle influences the 
aspect of improving work safety on the production floor, 
reducing the risk of accidents at work, which is important 
for a specific company with locations in different 
countries. Another aspect - the involvement of fewer 
people to implement internal transport. In 2016, two AGV 
robots were implemented in one of the branches.  Before 
changing the means of internal transport, the company was 
obliged to change the layout of the hall and designate 
transport paths. A decision was also made to use reusable 
packaging in which components, products would be moved 
by AGV robots. An additional benefit of using such 
packaging is that it will not only be used internally, but also 
for transport from external suppliers. The robots purchased 
have lithium batteries, which means zero emissions for the 
environment.  

The benefits of the implemented change were evident 
after the first week, and definitely influenced the 
systematization of internal logistics processes. The 
organization has a Kanban system, which works well in 
conjunction with the use of AGVs. One warehouseman 
was assigned to each of them to complete orders, deliver 
goods to the hall, and take empty containers to the 
warehouse. This organization of work made it possible to 
delegate the other people previously involved in handling 
internal transportation to other tasks. 

AGVs make it possible to maintain safe working 
conditions, influence aesthetics, maintain good 
organization of the workplace, delivering the right 
quantities of products, at the right time, thus maintaining 
continuity of production. They make it possible to maintain 
transparency of the processes being carried out. Attached 
carts, on which components are transported, are more 
capacious compared to the previously used solutions. They 
make it possible to take a larger number of containers on a 
single trip, so that the necessary components are available 
on production lines, eliminating unnecessary waiting or 
downtime. By the same token, the efficiency of internal 
transport is significantly increased. 

The company's biggest challenge has been to optimize 
transportation paths. The company is constantly optimizing 
internal flows, implementing appropriate solutions and 
reducing all costs. Simulation in a 3D environment was 
also considered, but such a solution, for the company, is a 
relatively expensive proposition, not necessarily allowing 
for a thorough testing of the new solution. In addition, the 
employees involved in the project to change the means of 
transportation, lack training, information or instructions for 
use, exchange of experience on issues related to all 
activities related to the preparation of the organization and 
information on what to look out for. 

Unfortunately, not all employees saw the benefits of the 
improvements. On the part of the other production 
employees, there was negative feedback after the change in 
transportation means. Managers had to motivate, support 
the others to show the positive aspects from the use of 
AGVs. Often the change caused resentment and 
dissatisfaction among employees, but after about a month, 
it could be observed that employees got used to it and saw 
the benefits of the implemented improvements, especially 
in terms of improvements in order picking times at the 
warehouse. 

The company has been richer in experience in handling 
this type of vehicle since 2016. Through the robotization of 
transportation, it is able to connect them to ERP system and 
monitor orders in real time. The transparency of the 
implemented processes has increased. The organization 
recognizes that this gives it an advantage over other 
companies in the market, and in the current situation it is 
more ready to automate other processes, or use 
autonomous robots, which is its next goal. According to the 
decision-makers of the company surveyed, the key is to 
gradually change the means of the vehicle, adapt the work, 
adjust the processes, and get the employees used to 
working with and operating robots. Once processes are 
stabilized, one can move on to the next challenges with 
emerging new technologies. 
 
4.2 Discussion 

The gradual automation of processes within the 
company is important. This includes transportation 
automation, real-time information exchange and product 
monitoring. Intralogistics solutions in the form of AGVs 
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and AMR vehicles make this possible. It is important to 
support the move toward automation on the scale of 
Industry 4.0 for small and medium-sized enterprises as 
well. They help achieve benefits for companies in the 
implementation of internal processes. They represent a 
positive change from the status quo. They allow real-time 

data exchange. This introduces some novelty on an 
enterprise scale. However, it is crucial to consider cyber 
security - network security so that unauthorized people do 
not have access to control such devices. The factors 
influencing the automation and use of intralogistics 
solutions by enterprises are shown in Figure 4.

 

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

 
Automation and real-time information sharing present 

great opportunities for businesses, but also risks due to the 
possibility of cyber-attacks. Along with the application of 
modern solutions, attention should be paid to any security 
related to access to the enterprise information system [31]. 
Access to the system, the exchange of information on an 
ongoing basis allows processes to be carried out efficiently 
without human intervention. However, if an unauthorized 
person were to take control, robots and other devices could 
threaten the safety of employees. 

An important issue in automating processes and 
implementing intralogistics solutions is the human factor. 
The case study described shows that people are often afraid 
of change, of stepping out of their comfort zone. They need 
time to get acquainted with something new and different. 
In the age of digitization and automation, it is crucial to 
raise the competence of employees, familiarize them with 
available solutions and teach them how to work with new 
technologies. There is a reason for the emergence of the 
concept of Industry 5.0 - which emphasizes the focus on 
the human being, who is supposed to operate and cooperate 
with the new technology, and who is supposed to be 
facilitated by it. In addition, the post-pandemic experience, 
the turbulent environment and the changes that are 
currently taking place are not supposed to affect the 
processes taking place in companies, only their design and 
operation are supposed to be immune to them. 

Additionally, all actions taken are to consider the impact 
on the environment [32]. 

Intralogistics solutions in the form of automated or 
autonomous robots allow the use of environmentally 
friendly batteries and the way they are powered (e.g., solar 
energy), the use of reusable packaging, relieving the 
burden on human resources and delegating them to more 
absorbing work, automating processes and combining 
them with other solutions, which facilitates real-time 
tracking of task execution, thus allowing flexible 
production.  

Important aspects in raising the level of automation and 
matching intralogistics solutions to enterprises [33] will be 
the exchange of experience and the popularization of 
research results on the characteristics of the transport 
solutions under study. Larger entities, working with other 
foreign companies, have the opportunity to follow good 
examples. However, despite this, the development of good 
practices internally is often achieved by trial and error. 

Manufacturing companies are reluctant to share the 
experience they have developed. Each of them is 
concerned with being competitive. However, a general 
characterization of the topic could prove to be a helpful 
solution for companies in various industries, aiming at 
overall economic development. Process innovations bring 
beneficial changes within an organization. They create an 
environment for the emergence of new opportunities for 
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improvement, the application of available technical or 
technological solutions. 

 
5 Conclusions 

Increasing awareness and presenting the essence of 
intralogistics solutions can influence the decisions of other 
organizations. Automation and digitization of processes in 
line with Industry 4.0 or 5.0 focuses on the implementation 
of solutions within the organization. This is especially 
important in an era of increasing market demands, 
automation of processes in which intralogistics is a central 
point. The challenge of transport automation, the benefits 
and their impact on the organization may be particularly 
beneficial in the exchange of experiences of enterprises, 
especially from the small and medium-sized enterprise 
sector. Considering the statistical data, an increase in robot 
sales is evident. There is a lot of talk about automation, the 
digitization of production, the replacement of human labor 
with robotic work. Automation will continue, so it is worth 
popularizing the experiences of other enterprises to 
improve available technologies and solutions with a view 
to working with humans. 

The described case study shows that companies are not 
always aware of the available solutions and what benefits 
they can introduce for themselves and the environment. 
Considering the organization's environment, companies 
are reluctant to share their experiences, given the 
increasing competition. The example given can be helpful 
in presenting a practical take on the application of a 
selected solution that fits into Industry 4.0 solutions. It not 
only has a positive impact on the organization, on the 
processes taking place in it, on the safety of employees' 
work, but also has a positive impact on the environmental 
aspect (solid packaging, lithium-ion batteries). An 
additional incentive may be European Union funds, grants 
for innovative solutions, which may include intralogistics 
solutions. The benefits presented in the case study 
described, can contribute to the justification of the project 
or grant to implement solutions that significantly improve 
the functioning of internal processes. 

The described case study presents not only a positive 
impact on internal logistics, but also on other areas of the 
organization. The use of AGVs has forced a change from 
single-use packaging of transported materials to reusable 
packaging. As a result, the company has less waste, and the 
packaging used is used in the warehouse, internal and 
external transportation. Another positive environmental 
impact is the batteries used to power the automated vehicle. 
The company uses the Kanban system, which works 
perfectly with the automatic delivery of orders to 
individual stations. Another benefit is the overcoming of 
the Man-Machine barrier. Employees can learn how to 
work with the automated vehicle, which will affect faster 
adaptation to work with more automated factories in the 
future. Automated transportation will ease the burden of 
employee involvement, so companies can delegate people 
to more demanding tasks. 

The example given has its limitations. The benefits and 
organizational impacts described will generally be more or 
less the same in manufacturing companies. However, due 
to the increasing importance and application of artificial 
intelligence and IoT integration, research should be 
constantly conducted on their impact on the 
implementation of logistics processes and the prediction of 
resource demand. An important issue is cybersecurity and 
data security research to protect enterprises from potential 
cyberattacks. After the COVID-19 pandemic should 
constantly study the adaptation of new technologies in 
response to changing working conditions and supply 
chains. Another important issue is to study the impact of 
automation on the employment, qualification and safety of 
workers. 
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