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Abstract 
 
In recent years, the volume of parcels sold electronically has increased significantly. The current pandemic period has 
amplified this, as the volume of e-shop transactions has grown even more. Due to the COVID-19 pandemic and related 
restrictive measures, most stone shops are closed in the Czech Republic. Customers most often use e-shops to buy goods. 
As a result, the volume of parcel transport, which is provided by parcel carriers, is increasing to finish customers. 
Improving distribution logistics and the entire logistic system are constantly under pressure in the context of existing 
competition, maintaining the declared level of customer service and increasing volume of parcels. One way to streamline 
the logistic distribution process is to use RFID technology as one of the automatic identification technologies. The aim 
of the article is to create the proposal for the use of RFID technology in the distribution process of parcels in order to make 
it more effective. Simulation software the Witness Horizon will used to achieve the aim. The software uses the dynamic 
simulation to evaluate the benefits of using RFID technology before its implementation. 
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1. Introduction 

 
With the development of the economy, the logistic industry, as an ancillary industry, has developed very rapidly 

and its level of service has been constantly improving, but the high cost of logistics is still a matter of great concern. 
Logistic distribution costs make up a large part of the total logistic costs. If the journey can be reasonably planned 
and optimized to reduce time and distribution costs, logistic costs can be reduced. A number of basic capabilities 
of logistic companies between mutual influence and mutual support, overall increase of basic capabilities of logistic 
companies. The basic skills of logistic companies are constantly improving. 

Logistic companies generally do not have key competitiveness, there is a lack of awareness of service innovation 
about the problems to be solved, and dynamic research methods should be used to study the key competencies 
of a company to study the key competencies of logistic companies. The development of the basic competence of logistic 
companies is a process of dynamic change. The aim of the article is to create the proposal for the use of RFID (Radio 
Frequency Identification) technology in the distribution process of parcels in order to make it more effective. Simulation 
software the Witness Horizon will used to achieve the aim of the article. 
 
2. Theoretical Background 
 

Logistics is the part of supply chain management that plans, implements and effectively manages the forward 
and reverse flows of products, services and relevant information from the place of origin to the place of consumption 
and warehousing of goods to meet end customer requirements. Typical managed activities include transportation, fleet 
management, warehousing, material handling, order fulfilment, logistic network design, inventory management, supply 
and demand planning, and logistic service provider management especially in distribution part of logistics. To varying 
degrees, logistic functions also include sourcing and purchasing, production planning and scheduling, packaging 
and assembly, and customer service. It is involved in all levels of planning and implementation - strategic, operational 
and tactical. Logistic management is an integrative function that coordinates and optimizes all logistic activities, as well 
as participates in the connection of logistic activities with other functions, including marketing, production, sales, finance 
and information technology [1]. Distribution centres, as important nodes, perform processes such as cargo concentration, 
processing and distribution, with the support of equipment such as handling equipment [2]. The selection of logistic 
distribution centres is a problem that includes qualitative and quantitative criteria [3-4]. In order to better meet 
the distribution needs of companies, economic efficiency and customer satisfaction are increasing and the number 
of logistic distribution centres is increasing from year to year [5-6]. 



Most researchers in China and overseas have studied the location of competing distribution centres from the largest 
market share gained by new distribution centres [7]. It was analysed ways to make effective decisions about the location 
of new distribution centres so that they could gain the largest market share given the existing multiple distribution 
centres [8]. Other scholars proposed a mathematical model for selecting a competitive logistic distribution centre, taking 
maximum market share as their objective task to achieve the best profit [9].  

Pandemics and epidemics are far-reaching threat scenarios that are increasing in frequency [10]. The resulting 
crises can have serious consequences, especially from a medical, social and economic point of view, as demonstrated 
by the COVID-19 pandemic in 2020. In pandemics, measures such as reducing social interaction and self-isolation are 
aimed at managing the disease and mitigating negative impacts [11]. Because grocery stores are places of close personal 
contact, they can cause infections. Visits should be limited while following public isolation recommendations [12-13]. 
However, the supply of basic goods, especially food, to the population must be maintained at all times. Home delivery 
is a logistic solution that reduces social interactions and is therefore suitable for pandemic conditions [14-15]. Disruptions 
in the logistic chain can jeopardize supply [16]. Last-mile relief logistics is the last stage in aid supply chains and aims to 
distribute goods to people with disabilities [17]. Other authors emphasize the importance of limited transport resources 
for emergency delivery in last mile logistics [18]. Distribution costs form a large part of the final selling price 
of the product and consist of both fixed and variable costs. Therefore, companies must reduce one or both of these costs 
in order to achieve higher demand for products from customers. Fixed costs come mainly from the driver's salary 
or the cost of using the vehicle and burden the distribution company by the mere use of the vehicle, regardless of the route 
and the number of customers served [19]. 

As the importance of innovation in logistic businesses becomes increasingly important, companies continue to help 
improve user relationships, improve operational efficiency and reduce logistic costs [20-22]. The ability to innovate 
services has therefore become one of the most important parts of the core competencies of logistic companies. The phase 
of forming the basic competence of logistic companies, the basic competence of the modernization phase and the main 
competence of modernization [23]. 

The operation of the model simulation consists mainly in testing the accuracy and validity of the results 
of the model simulation and the validity is mainly testing whether the information obtained by the model can objectively 
reflect the operating rules of the real system and whether problems can be solved after studying the model. Test methods 
include model structure and validity detection, model structure behaviour, and real system consistency detection [24].  

 
3. Methods 

The following scientific methods were used to create the proposal for the use of RFID technology in the 
distribution process of parcels in order to make it more effective within this article: scenario analysis, experimental testing 
of barcodes and RFID technology and dynamic simulation.  

The scenario analysis is based on formulated alternatives when probabilities of uncertainties are un-known and 
can be used to integrate uncertainties into the performance robustness assessment [25-27]. Scenarios are used to present 
a range of possible alternatives so that the performance robustness of designs can be assessed based on how different 
designs perform in each of these alternatives [28]. Authors analysed, simulated and tested two scenarios (scenario A and 
B) related to the logistic process of parcels distribution. Both scenarios simulate the final phase of distribution of parcels 
from the distribution centre. Parcels are prepared in the dispatch zone and must be registered in the internal information 
system and handed over to the driver for loading into a truck. In both scenarios, there are two workers (picker and driver).  

The crucial difference between the scenarios is from a technological perspective because the picker in scenario A 
uses barcodes technology, specifically handheld mobile terminal and barcodes reader CipherLab CP30 WM 6.5 Pro and 
EAN-13 barcodes. After loading the parcel into the information system, the parcel is then handed over to the driver for 
loading. In scenario B, the picker uses a belt conveyor to deliver parcels to the driver and RFID technology (specifically 
fix reader Motorola FX9500, RFID dual antenna AN440, notebook including SessionOne software for device discovery, 
inventory operations, access operations, export tags, tags Alien ALN-9613 Sit Inlay and connecting cables) to ensure that 
parcels are loaded into the internal information system. The experimental testing of barcodes and RFID technology was 
provided in a specialized Laboratory of Automatic Identification of the Faculty of Transport Engineering, University of 
Pardubice. As part of this testing, the average durations of individual processes within the parcels distribution process 
were experimentally measured using RFID technology and barcode technology. The visualization of the RFID technology 
experimental testing is presented in Figure 1. 

 
 
 
 
 
 
 
 
 

 



 
 

Fig. 1 The visualization of the RFID technology experimental testing [authors] 
 

The logistic process of parcels distribution was analysed, simulated and tested using the specialized software for 
dynamic simulation (Witness Horizon, version 22.5b). In recent years, many companies have begun to use dynamic 
simulation to optimize business processes, as it can make it easier to understand the relationships between processes, help 
simplify and innovate processes, and indirectly save costs [29]. The use of dynamic simulation in the field of logistics 
has been very popular in recent years, for example in the area of: demand planning in the supply chain [30], optimization 
of production lines [31], modelling of city logistics [32], optimization of production logistics [33], and supply chain 
management [34]. The dynamic predictive simulation can be used in any logistic process, from warehousing and handling 
through optimization of production lines to distribution [29]. For the correctly generalized simulation results there have 
to be multiple tests, and multiple possible scenarios have to be examined [35]. Firstly, models were created for both 
scenarios using Witness Horizon. The models were subsequently verified and validated. Then the individual scenarios 
were tested and evaluated. The models were calibrated for the distribution of 50, 100, 150, 200, 250, 300, 350, 400, 450 
and 500 parcels. The durations of the individual sub-processes included in the models were defined on the basis of 
experimental testing and measuring in a specialized Laboratory of Automatic Identification. The duration of the  
sub-processes is assumed to the triangular probability distribution with parameters a (minimum duration [s]), b (average 
duration [s]), c (maximum duration [s]). The overview of the duration of the individual sub-processes is in Table 1. 

 
Table 1 The duration of the sub-processes within the simulated distribution process [authors] 
 

Scenario Picker Driver 
a [s] b [s] c [s] a [s] b [s] c [s] 

A 30 45 60 30 40 50 
B 20 30 40 25 35 45 

 
The main monitored parameter was the total duration of the distribution process for the both scenarios and 50, 100, 

150, 200, 250, 300, 350, 400, 450 and 500 parcels. Both scenarios assume flawless functionality of the simulated and 
tested technologies. 

 
4. Results and Discussion 
 

Firstly, models of both scenarios were created in the Witness Horizon software for dynamic simulation. An 
example of both created models is presented in Figure 2. Scenario A model is based on the use of barcodes technology in 
the parcels distribution process. Scenario B model is based on the use of RFID technology and a belt conveyor in the 
parcels distribution process. The durations of the sub-processes correspond to the values in Table 1. 

 
 
 



 
 

 

Fig. 2 Created models for both scenarios [authors, Witness Horizon] 
 
The models were subsequently verified and validated. Then the individual scenarios were tested and evaluated for 

the distribution of 50, 100, 150, 200, 250, 300, 350, 400, 450 and 500 parcels from the perspective of the main monitored 
parameter (the total duration of the distribution process). The results of the main monitored parameter of both scenarios 
for different parcels volumes are presented in Figure 3. 

 

 
 

Fig. 3 Comparison of the total duration of the parcels distribution process (scenario A and B) [authors] 
 

The total duration of the distribution process for 50 parcels was based on a dynamic simulation results for scenario 
A 2 386 s (40 minutes after rounding) and for scenario B 1 823 s (31 minutes after rounding). The total duration of the 
parcels distribution process in scenario B is shorter by 9 minutes, so the time saving is 23.6 %. The situation is very 
similar for other tested numbers of parcels, for example for 300 parcels was based on a dynamic simulation results for 
scenario A 13 652 s (3 hours and 48 minutes after rounding) and for scenario B 10 604 s (2 hours and 57 minutes after 
rounding). The total duration of the parcels distribution process in scenario B is shorter by 51 minutes, so the time saving 
is 22.3 %, and for 500 parcels was based on a dynamic simulation results for scenario A 22 797 s (6 hours and 20 minutes 
after rounding) and for scenario B 17 696 s (4 hours and 55 minutes after rounding). The total duration of the parcels 
distribution process in scenario B is shorter by 1 hour and 25 minutes, so the time saving is 22.4 %. 

The results clearly show that the total duration of the parcels distribution process in scenario A is significantly 
longer for all simulated parcels amounts than in scenario B. This finding implies the conclusion that the use of RFID 
technology in the distribution process shortens the duration of this process compared to the use of barcodes technology. 
The use of RFID technology resulted in a time saving of 22.2 to 24.5 % in individual tests. This study also contains many 
limitations. The first limit is the technical and technological equipment used because there are other barcode readers, 



other types of barcodes, RFID tags, RFID readers and RFID antennas on the market. Another limitation may be the fact 
that RFID technology may not work flawlessly in every environment. This requires further testing and debugging. The 
last limit is the fact that the study assumes flawless functionality of the simulated and tested technologies. 
 
5. Conclusion 

 
The simulation of the distribution process is the excellent tool for the data analysis, which takes place in almost 

every parcel carrier. The aim of the article was to create the proposal for the use of RFID technology in the distribution 
process of parcels in order to make it more effective within this article: scenario analysis, experimental testing of barcodes 
and RFID technology and dynamic simulation. The conclusion that the use of RFID technology in the distribution process 
streamlines the duration of this process compared to the use of barcodes technology. Witness Horizon software is the 
important tool to support logistic planning and optimization of logistic processes because dynamic simulation enables to 
virtually streamline processes before their implementation in practice. 
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