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	A B S T R A C T

The manufacture, distribution and retailing of foodstuffs became an extraordinarily complex business activity. The complete food chain must provide for the implementation of the strictest quality standards and safety regulations. Problems of food safety can be solved by keeping (and enforcing) applicable regulations, by introducing modern quality assurance systems, by making possible the traceability of products and their identification. The safety of product lines and tracing of products cannot be solved without using information systems of a certain level. Our research focused on the IT support and development of quality management systems in the Hungarian meat industry especially food tracing systems, utilized identification systems. In the framework of our research, we developed a research portal that is meant to support research work applied in the meat industry, specifically pertaining to planned modern quality control and tracing systems and to the publication of the knowledge base connected with the topic. During our research, it came to light that, generally, agrarian traceability struggles with many more problems. Companies try to live up to expectation, but they often apply different solutions with totally different approaches, while serving several different market aspects, depending on their customers.
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	Ö S S Z E F O G L A L Ó

A fogyasztók körében manapság egyre többször merülnek fel különböző aggályok az élelmiszerek biztonságával és eredetével kapcsolatban. Az utóbbi évek élelmiszerek biztonságával és eredetével kapcsolatos, a sajtó által néha túlreagált botrányai, alapvetően rendítették meg a fogyasztók bizalmát a boltokban kapható élelmiszerek iránt. Az élelmiszerek gyártása, elosztása és kiskereskedelmi forgalmazása rendkívül komplex üzleti tevékenységgé vált. Ez a rendkívüli összetettség szükségessé teszi átfogó irányítási eljárások kifejlesztését, melyek elengedhetetlenek a biztonságos és kiváló minőségű élelmiszerek gyártásának biztosításához. Ilyen háttér mellett a teljes élelmiszerláncnak azt is biztosítania kell, hogy a legszigorúbb minőségi szabványok és biztonsági előírások érvényre juthassanak. Ezért az élelmiszerlánc minden fázisában, a nyersanyagok beszerzésétől a gyártáson, elosztáson és értékesítésen keresztül, legyen az kiskereskedelmi bolt vagy ellátási egység, az adott termékekkel, folyamatokkal és kezelési módszerekkel kapcsolatos minőségi elvárásokat teljesíteni kell. Ugyanakkor mivel a fogyasztóknak nincs igazából rálátása az előállítás technológiájára, körülményeire, csak a termék előállítójába vetett bizalma segíthet az élelmiszer kiválasztásánál. Az élelmiszer-biztonsági problémákat a területet érintő szabályozások betartása (betartatása), a modern minőségbiztosítási rendszerek bevezetése, a termékek nyomon követhetősége, illetve a minden kétséget kizáró azonosíthatósága oldhatja meg.



1. Introduction
Increasingly, consumers tend to worry about the safety and origin of foods. Recent scandals related to the safety and origin of foods, sometimes overreacted to by the press, have fundamentally shaken consumer confidence in foodstuffs available at shops (Lakner et al., 2005). The manufacture, distribution and retailing of foodstuffs became an extraordinarily complex business activity. This extraordinary complexity makes it necessary to develop overall controlling processes that are indispensable if we want to safeguard the quality product of safe and excellent foodstuffs (Lang and Heasman, 2004). With a background like this, the complete food chain must provide for the implementation of the strictest quality standards and safety regulations. Therefore, in every phase of the food chain, from the purchase of raw material through manufacture, distribution and sales, whether we examine a retail shop or a supply unit, the quality demands up to the actual products, processes and handling methods should be fulfilled. 
2. Objectives
Our research focused on the IT support and development of quality management systems in the Hungarian meat industry (as refers to meat industrial product enterprises, the poultry industry is also involved) especially food tracing systems, utilized identification systems and those which may become applicable in the future. We also studied information technology tools and examined the establishment of domestic meat industry enterprises. On the basis of the results of our examinations, we set out to elaborate a cost-efficient device and to offer a system that might assist meat industrial enterprises to choose an applicable quality system, while ensuring effective product identification and tracing, taking into consideration the advantages of introducing such a device. More specifically, the aims of our research were the following.
The next target of our research is the exploration of information systems at meat industry companies. More specifically, we examine the question of product tracing there.  In the cases of medium and larger meat industry companies, the running of information systems (integrated information systems) is essential. We primarily focus on that circle of companies and enterprises where product tracing functions have been integrated. Research of central (national, sectoral) information systems providing for food safety, food chain supervision and the realization of withdrawal of products is indispensable in our paper and so is their link with different steps of any chain of products. Investigation of these links comprises livestock identification, central registers linked with the field of breeding, as well as most importantly with the Rapid Alert System for Food and Feed.

Among our objectives, we developed a research portal on the Internet connected in part with the above-mentioned areas of interrogation, and in part with the aim of gathering information and publishing the results for use by plants and experts.
Irodalom
3. Applied methods

We began to research food safety and tracing systems and to explore identification technologies, as well as to analyze product tracing through information systems. In spite of the fact that secondary research is the major starting-point of the investigation, thorough professional interviews and consultations were indispensable, in order to produce the case studies. We visited many meat plants to test the solutions used in the sector in practice. In the course of the deep interviews, we familiarized ourselves with the applied technologies and systems, we gained information on the thematic of the research portal and we held dialogues with quality assurance and IT experts about questions of content and the methodology of the questionnaires. 

During our research work, it was necessary to consistently describe all the tasks to be done by the enterprises with their contentual and temporal dependences. For this purpose, we used the ARIS business process modeling and planning software system to analyze the business (production) processes and to describe them in our study. During our research work, we used ARIS Designer ver. 7.0 to model processes and to determine and describe the main control points of product tracing.

The Internet version of the questionnaire was prepared by the open source Limesurvey software system. We stored the questionnaires and the data in a MySQL data base, and then converted the answers using the application into a form that can be processed by the SPSS program packet. The evaluation was made the same way. Methods of comparing analysis have been used by system selection, and by comparing the evaluation of different identification and tracing techniques.
4. Major research results

4.1. Professional information service of the research portal
In the framework of our research, we developed a research portal that is meant to support research work applied in the meat industry, specifically pertaining to planned modern quality control and tracing systems and to the publication of the knowledge base connected with the topic. (Figure 1).
In preparing a portal, we had quite a few aims. On the one hand, we wanted to summarize at one place the most important knowledge concerning the topic- especially that which is difficult to access in Hungary or which otherwise would require significant research in the literature and in the Internet. On the other hand, the questionnaire which we compiled and sent to meat industry enterprises could be filled in an electronic way through the portal. Indeed, the results of the survey can be viewed there, too.
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Figure 1. Sketch of the research portal

On the portal, information can be found in many topics:

Technologies. Under this menu, we gathered the most relevant articles concerning identification techniques (one part of it is available only in English, unfortunately) as well as information materials, companies dealing with the solutions, and a further collection of professional portals in the field of identification. 

Issues. A collection of publications and literatures referring to the topic. By means of the presented books, anyone can access detailed information about quality management, tracing, food safety and modern identification techniques. Selecting among the publications is assisted by a short summary of every literature item, located next to the basic data. 

Publications. On this site, we listed the publications of the Department of Economics and Agricultural Informatics issues in this subject, as well as the papers and thesis handed in to scientific students’ conferences.

Regulations. A site comprising a collection of standards, orders and regulations. Here can be found links necessary to cognition of compulsory, voluntary respectively commercial standards referring to meat industry and references to pages comprising detailed descriptions.

Links. It comprises of the availability of organizations and authorities acting in domestic and international meat and food safety.
4.2. Usage of quality management systems

Today, we can say that all food companies in Hungary have introduced a system of quality management. We considered it relevant to examine which systems will be use by meat industry enterprises in Hungary at specific levels of product lines (Table 1). By introducing the systems, one can produce goods of better quality. Furthermore, there is strong pressure from food companies on suppliers to meet the expectations and regulations of the European Union, which is also not incidental (Sembery, 2000). This can be seen from our survey: each of the companies on the product line from those inquired disposes of an HACCP, although this result is not surprising, since its application became compulsory in 2002. Usage of GXP regulations and commercial standards depends greatly on the level of product chain where the firm can be found. Generally, one can also say that usage of TQM and ISO 22000 systems is very low, unfortunately.
Table 1. Usage of quality management in the product chain
	
	HACCP
	GMP, GHP reference books
	ISO 9000 regulations
	BRC, IFS
	TQM
	ISO 22000

	Stock-raising
	100%
	7%
	40%
	13%
	7%
	7%

	Livestock buying up
	100%
	12%
	36%
	28%
	4%
	8%

	Slaughtering
	100%
	8%
	27%
	27%
	3%
	11%

	Food processing
	100%
	11%
	35%
	30%
	3%
	7%

	Distributing of oven-ready products
	100%
	0%
	47%
	37%
	0%
	11%


The result is as I had expected: we can state that with an increase in revenue, the number of systems in use also increases (Figure 2), although in cases of companies with revenues of 100 and 500 Million Hungarian Forints, a repeated setback can be experienced. This phenomenon requires further examination. (Inside the certain revenue category, the number of answers was distributed fairly moderated, so variation of fit cannot explain unexpected results.)
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Figure 2. Usage of quality management systems according to revenue

4.3. Adaptation of identification technologies in meat industry product chains

A full traceability of products can be realized by the adaptation of numbering and bar code systems, as well as by electronic and biological marking systems, on the basis of their appropriate combination. The regulations of identification provide for the continuity and reliability of tracing among independent partners (a common language and compatibility of information are necessary). In order to assure that the tracing from producers to consumers effectively works at each step, the information referring to the product must be forwarded together with other attaching information. Through the quick development of computer technology, a number of new and innovative methods have been elaborated to solve this problem (Podgornik et al., 1994).

6. Conclusions

The use of quality management systems does not show any great fluctuation in the given areas, except for ISO, GXP and the systems used in trade, which depends on the levels of product processing. The bar code technique is currently the absolute leader in the sector. Although modern solutions provide numerous advantages, their profitable application is not possible for the time being. Our results provide a suitable basis for the participants of the product chain to get to know and select the technology suitable for them. We drew the following conclusions in relation to the penetration of identification technologies: Hungarian enterprises most often use some serial number, lot number or bar code; The high cost level needed for building up the whole infrastructure puts obstacles in the way of the introduction of new technologies (RFID, DNS); The penetration of these techniques greatly depends on the uniformization of standards, which would make interoperability through the entire product chain possible. The biggest rupture of the traceability chain exists in the tracing of forages, 29% of interviewed enterprises have no information about the feeding of live animals. 
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