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Abstract: The food industry is the most important sector of the national economy of the Czech Republic, which 
significantly contributes to the fulfillment of fundamental macroeconomic aggregates such as gross domestic product, 
employment, exports and others. The food industry is currently facing pressure from customers for higher quality and 
safety while maintaining low prices. At the same time, however, they must ensure high safety and productivity of their 
production and logistics flows when there is a shortage of manpower. Another aspect is the sustainability of logistics and 
supply chains, i.e. the requirement for new materials, packaging and technologies enabling maximum processing and use 
of inputs. From this point of view, the application of Industry 4.0 elements to the food industry appears to be a necessary 
step for the company's competitiveness. The article summarizes the results of a questionnaire survey that took place in 
the period April-May 2023 through the Internet tool Survio. A structured questionnaire was sent to 206 food businesses 
in the Czech Republic. The enterprises were selected according to the database of the Ministry of Agriculture. 69 
enterprises returned correctly completed questionnaires, which makes the return rate 33%. Questions were directed to the 
area of process stability as a result of two crises, the Russian-Ukrainian crisis and the Covid-19 pandemic. Further to the 
field of automation, digitization and robotization to evaluate the current state of involvement of food production in 
Industry 4.0. 
 
1 Introduction 

The agricultural and food sector is a key branch of the 
Czech industry.The main pillars of competitive food 
production are food safety and quality. An integral 
condition of food safety is the safety of production and 
logistics processes within the entire food chain. This is 
guaranteed on the one hand by the fulfillment of legislative 
measures, on the other hand by voluntary certificates and 
standards. Food production is influenced by the European 
and mainly domestic market, where the origin of food is 
more important to consumers than before. From this point 
of view, an important aspect is transparency in production 
and logistics, which needs to be ensured within the entire 
value chain. That is, from the reception of the raw material 
and its storage to the delivery of the food to the final 
consumer. As Lukiewska and Juchniewicz emphasize, the 
food sector is the basis for the growth of Central European 
national economies from a long-term and sustainable 
perspective [1]. In recent years, the world has increasingly 
faced resource scarcity, population growth and climate 
change, and thus the role of agri-food chains in 
sustainability issues is growing [2]. In 2020, the food 
industry was one of the few sectors that managed to 
achieve the effects of the COVID-19 pandemic. The 
industrial production of the food industry increased by 
0.7% in 2020, from industrial activity increased by 1.6% 

and financial results by 3.2%. In 2021, the food industry 
continued to grow, despite additional energy and raw 
material costs. In the first eleven months of 2021, the food 
turnover reached industry CZK 314.6 billion, which was 
10.6% more than in the same period of 2020 [3]. The food 
industry is currently facing pressure from customers for 
higher quality, safety by managing value streams while 
maintaining low prices. At the same time, however, they 
must ensure high safety and productivity of their processes 
when there is a shortage of manpower. In order to ensure 
the quality control and safety of food products, and further 
reduce the need for manpower, many production and 
logistics flows in the food industry are monitored and 
implemented using automation [4]. Another aspect is the 
sustainability of logistics chains, i.e. the requirement for 
new materials, packaging and technologies enabling 
maximum processing and use of inputs. Supply chains 
cross the borders of many countries and are based on the 
cooperation of international organizations. This fact has an 
impact on competitiveness, as the wide network and 
complexity of the links in the chain limit traceability and 
transparency to the desired level [5]. From this point of 
view, the application of Industry 4.0 elements to the food 
industry appears to be a necessary step for the company's 
competitiveness. Malík points out that the world has 
already encountered major global problems such as 
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economic crisis and military conflict. The elements of 
industrial revolution 4.0 can certainly improve the 
management of production and logistics processes in times 
of economic crisis [6]. The Fourth Industrial Revolution 
(called Industry 4.0) is progressing exponentially, driven 
by the advent of a range of digital technologies and other 
innovative technological advances [7]. There are numerous 
challenges facing the modern food and agriculture industry 
that urgently need to be addressed, including feeding a 
growing global population, mitigating and adapting to 
climate change, decreasing pollution, waste, and 
biodiversity loss, and ensuring that people remain healthy. 
At the same time, foods should be safe, affordable, 
convenient, and delicious [8]. New technologies and 
elements of Industry 4.0 present new opportunities for food 
businesses to implement traceability systems for 
aggregating a wide range of data to material and 
information flows within the entire chain [9]. These 
technologies would then have a direct impact on the 
management of material, financial and information flows.  
The production and logistics processes of the food industry 
are subject to a number of legislative measures related to 
product safety. The various stages comprised can be 
classified as agricultural production and livestock 
production, food industry, distribution, and consumption. 
Each stage, except the consumption, adds a specific value 
to the final product [10]. The main pillars of Industry 4.0 
are automation, robotization and digitization. Based on 
this, there is also talk of logistics 4.0. Processes performed 
by robotics and automation also provide greater efficiency 
and a better work environment [11]. Industry 4.0 is a 
direction that affects production and logistics processes, 
but it can also be implemented in the areas of trade, 
agriculture, healthcare and logistics in general. The 
elements of Industry 4.0 in logistics processes then 
represent the concept of Logistic 4.0, which is intended to 
help increase the performance of individual logistics 
activities and processes [12]. The introduction of Industry 
4.0 has many impacts also on the whole supply chain and 
requires companies to rethink the way they design and 
manage their supply chain [13]. In the agri-food sector, 
demands for SCM are increasing due to the requirement to 
shorten activities and processes throughout the chain. 
Another requirement is quality control, monitoring of long-
distance flows of agri-food commodities, management of 
these flows with respect to different expirations of food 
materials and raw materials [14]. The food supply chain is 
made up of producers, traders and processors who bring the 
product from supply to demand through logistical 
processes [15]. 

Food Logistics 4.0 is a term derived from Industry 4.0, 
focusing on all aspects of food logistics management based 
on cyber-physical systems. This concept aims that the 
integration of real-time information and new elements and 
technologies will lead to more efficient flow management 
and logistics for food commodities [16]. 
 

2 Methodology 
The goal of the contribution is to point out the degree 

of use of automation and robotization in the food industry, 
as pillars of Industry 4.0. A number of scientific methods 
were used in the creation of the contribution. Analysis and 
synthesis of foreign professional research and their 
comparison were key methods for critical literary research. 
The established hypotheses were verified using a 
quantitative questionnaire survey. The questionnaire was 
constructed with closed questions in the Survio software 
tool. Contacts for food companies were drawn from the 
database of the Ministry of Agriculture. All results were 
evaluated according to company size. In total, 69 
companies took part in the survey, medium-sized 
companies were most often represented (33.3%; 23 
companies). The questions tested the hypothesis: H0. 
There is no statistically significant relationship between the 
answers to the monitored question and the size of the 
company H1: There is a statistically significant 
relationship between the answers to the monitored question 
and the size of the company The evaluation was carried out 
at a significance level of α = 5%. The basic statistical 
methods were descriptive statistics, Fisher's exact and 
modified test and Spearman's correlation coefficient. 

 
3 Result and discussion 

The main priority of companies in agri-food chains is 
product safety and quality. The application of automation 
technology based on Industry 4.0 contributes to the 
realization of a sustainable food security regime [17]. The 
author collective monitored the degree of involvement of 
the company in the process of automation of operation, 
where 1 represented complete involvement, up to 4, which 
represented zero involvement. Table 1 shows that micro-
enterprises have zero automated operations, and 53.8% of 
these enterprises do not plan to implement at all 
(7 enterprises), on the contrary, large enterprises have 
automated operations in 31.3% of cases (5 enterprises). On 
the contrary, there is no large enterprise that does not at 
least plan for automation. To verify the relationships, it is 
not possible to use the χ2 test of independence in the 
contingency table due to the large number of 
underrepresented categories, as well as the modified 
Fisher's exact test due to the size of the table. However, 
since we can consider both variables as ordinal variables, 
we can use Spearman's correlation coefficient (R = -0.478; 
p-value <0.001). Since we know that 1 = full automation 
and 4 = zero automation, with no implementation plan, it 
can state that as the size of businesses increases, the level 
of automation increases statistically significantly. Small 
and medium-sized food manufacturers are currently facing 
pressure from customers and stakeholders to shorten 
delivery times and be environmentally friendly in order to 
maintain a competitive position in the global market. While 
the adoption of Industry 4.0 is still at an early stage among 
SMEs, its potential impact on sustainability is expected. 
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The implementation of the elements of Industry 4.0 in these 
types of business is still at an early stage, but its potential 
impact on sustainability is expected [18].

 
Table 1 The degree of involvement in automation according to the size of the company 

 
Table 2 shows at which countries the production 

automation systems were or will be purchased from. 
Initially, this question was answered by all monitored 
companies, i.e. even those that do not plan automation at 
all (just for interest - these companies chose the answer 
Asia). We considered it appropriate to evaluate this 
question only for those businesses that are already 
automated, or at least plan to do so. In that case, there are 
58 enterprises. Overall, the most common answer was 
"Other EU countries". Interestingly, after filtering out 
businesses that do not plan to automate at all, no one 
mentioned Asia. There is a statistically significant 
relationship between the size of the company and the 

country of origin of the systems (Fisher's modified test; p-
value = 0.044). Smaller companies more often prefer 
Czech systems, on the contrary, large companies prefer 
systems from other EU countries. Specific elements of 
automation depend on the type and size of production. In 
their study, Bader and Rahimifard [19] present a solution 
to improve the application of industrial robots in food 
production through the definition of a methodology to 
identify a flexible automation solution for a specific 
production requirement. present a solution to improve the 
introduction of robots for food production through a 
methodology for identifying a flexible automated solution 
to a specific production requirement.

 
Table 2 Origin of automation or planned automation 

Systems for traffic 
automation were/will be 

procured from: 

Company size by number of employees 

Total Micro enterprise 
1-9 employees 

Small business 
10-49 employees 

Medium enterprise 
50-249 employees 

A large company 
with over 250 

employees 
Czech Republic 5 (83.3%) 9 (64.3%) 9 (40.9%) 4 (25%) 27 (46.6%) 

Other EU countries 1 (16.7%) 5 (35.7%) 13 (59.1%) 12 (75%) 31 (53.4%) 
Total 6 (100%) 14 (100%) 22 (100%) 16 (100%) 58 (100%) 

Consumers as well as other members of the food chain 
require accurate information in real time. Especially in 
cases of threat to the health of consumers, immediate 
traceability of the origin of food is required. Digitalization 
allows food supply chains to be highly connected, efficient, 
and responsive to customer needs and regulation 
requirements [20]. Table 3 shows the stages of the 
digitization process. Digitization elements are used by 
15.4% of micro enterprises, but even 50 % of large 
enterprises, another 31.3% are currently implementing 
these elements. As in the previous case, we will verify the 
relationship between the variables using the Spearman 

correlation coefficient. In the case of the degree of 
digitization, we consider 1 = full digitization, 2 = 
implementation at present, 3 = planned digitization and 4 = 
rejection of digitization. Based on the test performed 
(Spearman's correlation coefficient; r = -0.346; p-value = 
0.004), we demonstrated a statistically significant 
relationship between the degree of digitization and the size 
of the company. As the size of enterprises increases, the 
relevance of digitization increases. The results of this 
investigation are also confirmed by Kosior's study [21], 
where it states that the use of digitization elements to 
manage production and logistics flows in EU food industry 

Choose the degree of involvement 
of your business in the process of 

automation of operations 

Company size by number of employees: 

Total Micro 
enterprise 1-9 

employees 

Small business 
10-49 

employees 

Medium 
enterprise 50-249 

employees 

A large company 
with over 250 

employees 
The company already has an 

automated operation 
0 (0%) 5 (29.4%) 7 (30.4%) 5 (31.3%) 17 (24.6%) 

The company is in the phase of 
implementing automation 

elements 
2 (15.4%) 5 (29.4%) 13 (56.5%) 9 (56.3%) 29 (42%) 

The company is considering 
automating in the short term (1-2 

years) 
4 (30.8%) 4 (23.5%) 2 (8.7%) 2 (12.5%) 12 (17.4%) 

Thee company is not considering 
automation 

7 (53.8%) 3 (17.6%) 1 (4.3%) 0 (0%) 11 (15.9%) 

Total 13 (100%) 17 (100%) 23 (100%) 16 (100%) 69 (100%) 
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enterprises is low compared to other sectors and industries. 
He further states that, in general, a higher degree of 
digitization was typical for large and very large enterprises 

that had the necessary resources and were able to use the 
potential of digital technologies.

  
Table 3 The degree of the company's involvement in the digitization process 

Indicate the degree of 
involvement of the enterprise in 

the digitization process 

Company size by number of employees 

Total Micro enterprise 
1-9 employees 

Small business 
10-49 

employees 

Medium 
enterprise 50-249 

employees 

A large company 
with over 250 

employees 
The company already uses 

elements of digitization 
2 (15.4%) 6 (35.3%) 11 (47.8%) 8 (50%) 27 (39.1%) 

The company is in the phase of 
implementing digitization 

elements in operation 
2 (15.4%) 6 (35.3%) 7 (30.4%) 5 (31.3%) 20 (29%) 

The company is considering 
digitization in the short term (1-

2 years) 
4 (30.8%) 2 (11.8%) 3 (13%) 3 (18.8%) 12 (17.4%) 

The company is not considering 
digitization 

5 (38.5%) 3 (17.6%) 2 (8.7%) 0 (0%) 10 (14.5%) 

Total 13 (100%) 17 (100%) 23 (100%) 16 (100%) 69 (100%) 

Thanks to digitization, which is still on the rise, 
production models integrate smart technologies such as 
robotics, artificial intelligence (AI), the Internet of Things 
(IoT) and others [22]. Digitization represents process 
change and restructuring in business and production 
approaches. The author team was also interested in what 
steps the company takes when implementing or 
considering digital transformation. Businesses that said 
they were not considering digitization at all were excluded 
from this survey. The results are then presented in table 
number 4. Overall, companies most often approach "a 
higher level of use of production data analysis and their 
integration into the user interface". On the contrary, at least 

to the creation of new business models. Even if there are 
some differences in the data and large enterprises have a 
higher representation of individual steps, even if the 
enterprise is planning or has implemented digitization of 
operations, there are no statistically significant differences 
between the size of the enterprise and the implementation 
of individual steps. Studies [23,24] that deal with the 
development of digitization elements in the agri-food 
sector emphasize that digitization significantly helps to 
increase traceability in the entire food chain. Zhou [25] 
then states how food firms can improve their sustainability 
performance through digital traceability practices.

 
Table 4 What steps the company has implemented in connection with digitization 

Steps the company has 
implemented in connection with 

digitization 

Company size by number of employees: 
Micro 

enterprise 1-9 
employees 

Small business 
10-49 

employees 

Medium 
enterprise 50-249 

employees 

A large company 
with over 250 

employees 
Total 

Total 8 (100%) 14 (100%) 21 (100%) 16 (100%) 59 (100%) 
Changing the information 

communication strategy at the 
input and output 

4 (50%) 13 (92.9%) 12 (57.1%) 12 (75%) 41 (69.5%) 

Creation of new business models 3 (37.5%) 1 (7.1%) 4 (19%) 7 (43.8%) 15 (25.4%) 
Use of process management in 

process restructuring 
2 (25%) 8 (57.1%) 10 (47.6%) 9 (56.3%) 29 (49.2%) 

Building an integrated software 
platform connecting all elements 
and processes in the enterprise 

4 (50%) 12 (85.7%) 15 (71.4%) 12 (75%) 43 (72.9%) 

A higher degree of use of 
production data analysis and their 
integration into the user interface 

4 (50%) 11 (78.6%) 16 (76.2%) 14 (87.5%) 45 (76.3%) 
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Table 5 Fisher´s exact test 
Fisher's exact test P-value 

Changing the information communication 
strategy at the input and output 

0.065 

Creation of new business models 0.086 
Use of process management in process 

restructuring 
0.492 

Building an integrated software platform 
connecting all elements and processes in the 

enterprise 
0.365 

A higher degree of use of production data 
analysis and their integration into the user 

interface 
0.285 

Table 6 shows the digitization rates used by businesses. 
They most often use the production planning system. This 
is also confirmed by Cho's study [26], which says that 
production planning is a key part of production 
management of manufacturing enterprises The use of 

digitization elements in the case of enterprise size differs 
in all cases mentioned. The mentioned elements are more 
often used by large enterprises, small enterprises most 
often use only the production planning system. However, 
even 93.8% of large enterprises have these systems.

  
Table 6 Digitalization rates used by business 

Do you use these 
digitization elements 
in your operation? 

Company size by number of employees: 

Micro enterprise 
1-9 employees 

Small business 
10-49 employees 

Medium 
enterprise 50-249 

employees 

A large company 
with over 250 

employees 
Total 

Total 13 (100%) 17 (100%) 23 (100%) 16 (100%) 69 (100%) 
Warehouse 

Management System 
1 (7.7%) 9 (52.9%) 17 (73.9%) 13 (81.3%) 40 (58%) 

Production Planning 
System 

5 (38.3%) 11 (64.7%) 15 (65.2%) 15 (93.8%) 46 (66.7%) 

MES 0 (0%) 6 (35.3%) 9 (39.1%) 10 (62.5%) 25 (36.2%) 
EDI 1 (7.7%) 11 (64.7%) 19 (82.6%) 12 (75%) 43 (62.3%) 

The industrial world has been experiencing digital 
transformation and implementation of Industry 4.0 
elements and technologies in recent decades. Nevertheless, 
some sectors of the manufacturing industry lack 
automation and digitization, in particular the main problem 
is the design and successful implementation of warehouse 
automation [27,28]. This assertion is confirmed by 
research results, where the use of the Warehouse 
Management System is still insufficient.  
 
4 Conclusions 

The food sector is a strategic sector that plays a primary 
role in ensuring food security and self-sufficiency. The 
specifics of this industry are food chains with direct links 
to the agricultural industry and end customers. Like other 
companies in the processing industry, the food industry is 
also under pressure for higher process efficiency, 
rationalization of resources and reduction of production 
costs. Most food production takes place through mass or 
batch production. This provides the basis for the use of 
Industry 4.0 elements, especially process automation. A 
key factor in food production is traceability throughout the 
entire chain. Another Industry 4.0 element of digitization 

can then be a tool for assurance. The research results 
confirm that the use of automation elements depends on the 
size of the company. Likewise, the relationship between 
the use of digitization elements and the size of the company 
was statistically proven. Other foreign studies also confirm 
that the level of use of digitization in the food sector is still 
low. It is mostly associated with the introduction of 
production planning systems. The use of the MES system 
within the investigated food companies is assessed as 
insufficient. This system can provide up-to-date records of 
measurements of a wide range of quantities and 
notifications for continuous production. And it provides a 
solid basis for traceability throughout the food chain. In 
further research, the author team would like to focus on a 
more detailed analysis of the production planning system 
and material flows in connection with Industry 4.0. 
 
Acknowledgement  
This paper was developed under the support of projects: 
IGA/FLKŘ/2023/002 Rationalization and sustainability of 
resources in production logistics processes, 
DKRVO/FLKŘ/2024 Logistics System Security. 

 



Acta lActa lActa lActa logisticaogisticaogisticaogistica        ----    International International International International Scientific Journal about LogisticsScientific Journal about LogisticsScientific Journal about LogisticsScientific Journal about Logistics    

Volume: 11  2024  Issue: 3  Pages: 421-427  ISSN 1339-5629 
    

Production and logistics 4.0 in the food industry in the Czech Republic  

Romana Heinzova, Jan Strohmandl, Nikola Janova 

 
 

~ 426 ~ 

Copyright © Acta Logistica, www.actalogistica.eu 

References 
[1] LUKIEWSKA, K., JUCHNIEWICZ, M.: Identification 

of the Relationships between Competitive Potential and 
Competitive Position of the Food Industry in the 
European Union, Sustainability, Vol. 13, No. 8, pp. 1-
13, 2021. https://doi.org/10.3390/su13084160 

[2] SONAR, H., SHARMA, I., GHAG, N., RAJE, B.: 
Harvesting sustainability: assessing Industry 4.0 in 
agri-food supply chains, The International Journal of 
Logistics Management, Vol. ahead-of-print, No. ahead-
of-print, 2024.  
https://doi.org/10.1108/IJLM-10-2023-0443 

[3] Institute of Agricultural Economics and Information, 
Panorama of Food Industry, Prague, 2021. 

[4] TANCREDI, G.P.C., BOTTANI, E., VIGNALI, G.: 
Digital twin-enabled process control in the food 
industry: proposal of a framework based on two case 
studies, International Journal of Production Research, 
Vol. 62, No. 12, pp. 4331-4348, 2024. 
https://doi.org/10.1080/00207543.2023.2260495 

[5] AZEVEDO, P., GOMES, J., ROMÃO, M.: Supply 
chain traceability using blockchain, Operation 
Management Research, Vol. 16, pp. 1359-1381, 2023. 
https://doi.org/10.1007/s12063-023-00359-y 

[6] MALIK, M., GAHLAWAT, V.K., MOR, R.S., 
HOSSEINIAN-FAR, A.: Towards white revolution 
2.0: challenges and opportunities for the industry 4.0 
technologies in Indian dairy industry, Operation 
Management Research, Vol. ahead-of print, No. ahead-
of-print, 2024.  
https://doi.org/10.1007/s12063-024-00482-4 

[7] HASSOUN, A., JAGTAP, S., GARCIA-GARCIA, G., 
TROLLMAN, H., PATEIRO, M., LORENZO, J.M., 
TRIF, M., RUSU, A.V., AADIL, R.M., ŠIMAT, V.,  
CROPOTOVA, J., CÂMARA, J.S.: Food quality: 
From traditional approaches to digitalized automated 
analysis, Journal of Food Engineering, Vol. 337, 2023. 
https://doi.org/10.1016/j.jfoodeng.2022.111216 

[8] LIU, F., LI, M., WANG, Q., ZAN, J., HAN, S., MA, 
C., MA, P., LIU, X., McCLEMENTS, D.J.: Future 
foods: Alternative proteins, food architecture, 
sustainable packaging, and precision nutrion, Critical 
Reviews in Food Science and Nutrition, Vol. 62, No. 
23, pp. 6423-6444, 2024.  
https://doi.org/10.1080/10408398.2022.2033683 

[9] LATION, M.E., MENEGOLI, M., LAZOI, M., 
CORALLO, A.: Voluntary tracealibity in food supply 
chain: a framework leading its implementation in 
Agriculture 4.0, Technological Forecasting and Social 
Change, Vol. 178, 2022.  
https://doi.org/10.1016/j.techfore.2022.121564 

[10] RICCIOLINI, E., ROCCHI, L., PAOOTTI, N., 
GENNARI, N., OTTAVIANI, A., DE LA RÚA, 
F.R., BOGGIA, A.: Sustainability of European agri-
food supply chain using MRP-PCI multicriteria 
analysis method, Agricultural and Food Economics, 
Vol. 12, No. 1, pp. 1-26, 2024.  

http://doi.org/10.1186/s40100-024-00304-y 
[11] DUONG, L.N.K., AL-FADHLI, M., JAGTAP, S., 

BADER, F., MARTINDALE, W., SWAINSON, M., 
PAOLI, A.: A review of robotics and autonomous 
systems in the food industry: From the supply chains 
perspective, Trends Food Science Technologies, Vol. 
106, pp. 355-364, 2020. 

[12] KRISTIC, M., AGNUSDEI, G.P., MIGLIETTA, P.P., 
TADIC, S.: Logistics 4.0 toward circular economy in 
the agri-food sector, Sustainable Futures, Vol. 4, 
2022. https://doi.ogr/10.1016/j.sftr.2022.100097 

[13] BIGLIARDI, B., FILIPPELLI, S., TAGLIENTE, L.: 
Industry 4.0 and Open Innovation: evidence from a 
case study, Procedia Computer Science, Vol. 200, pp. 
1796-1805, 2022.  
https://doi.org/10.1016/j.procs.2022.01.380 

[14] SOOSAY, C., KANNUSAMY, R., KERSTEN, W., 
BLECKER, T., RINGLE, C.: Scope for industry 4.0 
in agri-food supply chain, Proceedings of the 
Hamburg International Conference of Logistics, 
Berlin, pp. 37-56, 2018. 

[15] RODRIGUEZ, P.A.C., CANON, A.F.G., 
ORUJUELA-CASTRO, J.A.: Methodologies for 
characterization, evaluation, and improvement of 
logistics in the food supply chain, Acta logistica, Vol. 
10, No. 2, pp. 175-190, 2023.  
https://doi.org/10.22306/al.v10i2.369 

[16] JAGTAP, S., BADER, F., GARCIA-GARCIA, G., 
TROLLMAN, H., FADIJI, T., SALONITIS, K.: 
Food Logistics 4.0: Opportunities and Challenges, 
Logistics, Vol. 5, No. 1, pp. 1-19, 2021. 
https://doi.org/10.3390/logistics5010002 

[17] LUO, X., ZHOU, Y.: Potential Food Security Risks 
and Countermeasures under the Background of Seed 
Industry Innovation Based on Industry 4.0, Mobile 
Informations Systems, Vol. 2022, pp. 1-11, 2022. 
https://doi.org/10.1155/2022/9905894 

[18] JAMWAL, A., AGRAWAL, R., SHARMA, M.: 
Challenges and opportunities for manufacturing 
SMEs in adopting industry 4.0 technologies for 
achieving sustainability: Empirical evidence from an 
emerging economy, Operations Management 
Research, 2023.  
https://doi.org/10.1007/s12063-023-00428-2 

[19] BADER, F., RAHIMIFARD, S.: A methodology for 
the selection of industrial robots in food handling, 
Innovative Food Science and Emerging 
Technologies, Vol. 64, pp. 1-9, 2020. 
https://doi.org/10.1016/j.ifset.2020.102379 

[20] KITTIPANYA-NGAM, P., TAN, K.H.: A framework 
for food supply chain digitalization: lessons from 
Thailand, Production Planning and Control, Vol. 31, 
No. 2-3, pp. 158-172, 2020. 
https://doi.org/10.1080/09537287.2019.1631462 

[21] KOSIOR, K.: The Advancement of Digitalization 
process in Food Industry Entrerprises int the 
European Union, Zagadnienia Ekonomiki Rolnej,  



Acta lActa lActa lActa logisticaogisticaogisticaogistica        ----    International International International International Scientific Journal about LogisticsScientific Journal about LogisticsScientific Journal about LogisticsScientific Journal about Logistics    

Volume: 11  2024  Issue: 3  Pages: 421-427  ISSN 1339-5629 
    

Production and logistics 4.0 in the food industry in the Czech Republic  

Romana Heinzova, Jan Strohmandl, Nikola Janova 

 
 

~ 427 ~ 

Copyright © Acta Logistica, www.actalogistica.eu 

Vol. 371, No. 2, pp. 28-46, 2022. 
https://doi.org/10.30858/zer/146782 

[22] AKYAZI, T., GOTI, A., OYARBIDE, A., ALBERDI, 
E., BAYON, F.: A Guide for the Food Industry to 
Meet the Future Skills Requirements Emerging with 
Industry 4.0, Foods, Vol. 9, No. 4, pp. 1-15, 2020. 
https://doi.org/10.3390/foods9040492 

[23] AMENTAE, T.K., GEBRESENBET, G.: 
Digitalization and Future Agro-Food Supply Chain 
Managmenet: A Literature-Based Implications, 
Sustainability, Vol. 13, No. 21, pp. 1-24, 2021. 
https://doi.org/10.3390/su132112181 

[24] FORNEY, J., DWIARTAMA, A., BENTIA, D.: 
Everydany digitalization in food and agriculture: 
Introduction to the symposium, Agriculture and 
Human Values, Vol. 40, No. 32, pp. 417-421, 2023. 
https://doi.org/10.1007/s10460-022-10382-7 

[25] ZHOU, X., LU, H., MANGLA, S.K.: The impact of 
digital traceability on sustainability performance: 
investigating the roles of sustainability-oriented 
innovation and supply chain learning, Supply Chain 
Management-an International Journal, Vol. 29, No. 
3, pp. 497-522, 2024.  

https://doi.org/10.1108./SCM-01-2023-0047 
[26] CHO, S., LEE, J.M., WOO, J.H.: Development of 

production planning system for shipbuilding using 
component-based development framework, 
International Journal of Naval Architecture and 
Ocean Engineering, Vol. 13, pp. 405-430, 2021.  
https://doi.org/10.1016/j.ijnaoe.2021.05.001 

[27] KHAN, M.G., HUDA, N.U., ZAMAN, U.K.U.: Smart 
Warehouse Management System: Architecture, Real-
Time Implementatiton and Prototype Design, 
Machines, Vol. 10, No. 2, pp. 1-21, 2022. 
https://doi.org/10.3390/machines10020150 

[28] ŽIVČÁK, J., TREBUŇOVÁ, M., MITRÍK, L., 
KOTTFER, D.: Additive Technological Processes of 
Scaffold Production, International Journal of 
Innovative Science Engineering and Technology, 
Vol. 6, No. 2, pp. 1-5, 2019.  

 
 
Review process 
Single-blind peer review process.

 


