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An important segment in the development of good business is the development 

of information technology, which is especially pronounced in the area of logistics 
operations. This paper analyses trends in the application of information technology in 
storage and transportation of food products that require refrigeration or freezing in 
order not to lose their nutritional properties and maintain their quality.  

The market of frozen products has been on the rise in recent years, although in 
Southeastern Europe the consumption per capita is lower than in Western Europe. It 
is expected that the consumption of these products will significantly increase in the 
next few years as a result of the changing lifestyle (less time, consumption of a variety 
of foods from all over the world throughout the year, etc.). 

Because of technology advancements and logistics strategies, the cold storage of 
perishable items has become an important stage in the distribution between 
manufacturers/processors and retail locations. Fresh and deep frozen production 
continues to increase to meet worldwide demand, and technology has created a wider 
range of usage for that kind of products and the ability to transport products.  

The hypothesis of this paper is that further research and development of 
information technology solutions would, beside existing ideas, provide faster and 
more efficient distribution and storage of food products which require special 
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conditions, and it would ensure the profitability of the companies and their stronger 
business position in the global market. 
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Most often tracking vehicles use the GPS (Global Positioning System) that 

transmits information about the position of the vehicle, the parameters of the vehicle, 
driving time and the like. Using GPS vehicle tracking technology makes available to 
the client the parameters of temperature and geographical location of their goods. 

GPS technology was integrated with RFID technology in order to develop the 
technology to gather complete data. The main disadvantages of GPS technology are 
limited area coverage, dependence on the battery and human intervention. 

RFID technology is increasingly superseding the bar code technology and is used 
in all aspects of life  access control (RFID cards, bracelets, pendants  for example 

museum admissions, transport, etc.), identification equipment, vehicles, industrial 
applications (the label is usually on the product). In synergy with other technologies 
(GPS and wireless) it is commonly used in transport, logistics, production and control. 

The basic principle of the RFID technology usage is the reading of the essential 
characteristics of the product / property / animals which are stored on the RFID tag. 
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RFID readers read and / or write data after transmitting radio waves stored in the 
memory chips in the RFID tag (Cej et al., 2012, p.152). RFID tags are placed on a 
product or integrated into an object and they contain all the necessary data which are 
read without contact (e.g. contactless payment of bills in stores using bank cards). 
RFID tags can be divided into three main types with respect to the source of energy 
used to power them:  

a) active tags - use a battery to power the tag transmitter and receiver to 
broadcast their own signals to readers within the life of batteries;  

b) semi-passive tags - contain built-
resist interference and circumvent a lack of power from the reader signal 
due to long distance. They are different from active tags in that they only 
transmit data at the time a response is received; 

c) passive tags - derive their power from the field generated by the reader 
without having an active transmitter to transfer the information stored.  

The principle of communication between a RFID tag and its reader and the 
processing of data on the computer is shown in Figure 1. 

 
Figure 1. The working principle of RFID technology 

 

 
 
The frequency range determines the characteristics of the system, i.e. the range 

of reading and reading speed data, which is shown in Table 1. From the table it can 
be concluded that for transport and logistics based on an RFID system the best solution 
would be the ultra high frequency (UHF) RFID with (active) transponder because of 
the communication range of ten meters, which can be upgraded for an additional range 
of up to a hundred meters, while the battery life is up to ten years. It is possible to 
embed various sensors into active RFID transponders, such as temperature sensors 
necessary for monitoring of perishable goods, humidity, vibration, light and radiation 
sensors (CARNet CERT & LS&S, 2007). 
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There are concepts which are different from the above mentioned devices: 

inexpensive labels based on chemical, physical or microbiological reactions that show 
an easily-measurable time and temperature dependent change (TTI  Time-
Temperature Indicators) (Figure 4). The color shift on the TTI label can easily be read 
and understood and does not require an additional reader device (Dada & Thiesse, 
2008, p. 143). Main disadvantages of these devices are: they do not have digital 
information, they require manual examination and they do not allow for remote 
monitoring. 
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The best choice in recent years have been RFID-based sensor tags (Figure 5) 

which allow for fully automatic data collection in real time. Temperature sensors are 
integrated with RFID, they continuously record temperature readings and store them 

an RF reader and 
2008, p. 143). Radio frequency identification in recent years has been increasingly 
used in logistics and supply chain management. 

 
 

 
 

 
Monitoring in the supply chain has now evolved. Very promising technologies 

in several fields (environmental monitoring, cold chain control, traceability, etc.) are 
Wireless Sensor Technologies (WST). WST appertains to Wireless Sensor Networks 
(WSN) and RFID based sensor devices. WSN contains wireless sensor nodes that 
have a microprocessor for data processing, storage capabilities, radio chip for wireless 
communication with which to communicate with a gateway unit which can 
communicate with other computers via other networks (LAN, WLAN, CAN or 
WWAN). Integration of WSN and RFID provides a significant improvement on 
monitoring. This integration, with software agents and intermodal containers, 
facilitates the development of the "intelligent container" system. 

Nowadays, cloud computing as a new business model has a profound impact on 
the entire information technology across the industry. At the same time, cold chain 

requirements. Cloud computing in cold chain logistics helps to achieve the highest 
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quality IT services with minimal investment. In this environment cold chain logistics 
can provide: database controlled, real-time monitoring, data calculation, logbook 
recording, query, report generation, etc. 

 
 

 
In recent years, development of sensor networks used in logistics has focused on 

system. Much international research is focused especially on the management and 
control of transport of perishable goods. Some of the IT applications are summarized 
in Table 2. 
 

 
   

   
 

 
 

 
 

 

  -Marchante et al., 2014. 
 

 
 

 
 

 

 

 

 

 



Development of IT infrastructure to optimize logistics operations in the segment of cold chain 

 

292 
 

 

 

1

2

 

 

 

 

 

 

                                                      
1 3PL is an English abbreviation for Third-Party Logistics and it implies logistics activities 
carried out by a third party. It is identified with logistics outsourcing. Many global companies 
today are advertised as 3PL companies. 
2 International Food Standard. 
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3 Systems, Applications & Products, the renowned German company which produces 

software. 
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  Warehousing Distribution 
No of 

 

RALU Logistics 11,000 PP4 national 180 

Competitor Warehousing Distribution 
No of 

 

LOGISTICS 
COMPANIES 

      

 10,000 PP national 100 

ZMH Horvat 8,000 PP national outsourcing 

 5,000 PP n/a   

Spar sv. Nedjelja 2,500 PP n/a   

HLAD 1,400 PP n/a    

CAK Rijeka 1,000 PP national outsourcing 

Intereuropa 800 PP not refrigerated   

Ricardo 500 PP Slavonia 15 

MANUFACTURERS       

Dukat 9,000 PP national 
50+outsourcing 
(100) 

LEDO 4,000 PP national 150 

                                                      
4 PP stands for pallet positions. 
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  Warehousing Distribution 
No of 

 

PIK Vrbovec + 
Zvijezda 

3,000 PP national 140 

Mlinar 1,000 PP 
only for their own 
use 

  

Pan pek 1,000 PP 
only for their own 
use 

  

Private carriers   used by Vindija, 

Meggle 

  

TOTAL 58,700 PP     
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