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Abstract: This paper aims at describing and analyzing the role of modern
methods of labelling and identification used in agriculture in the Information Age. It is
an extremely crucial aspect, in particular due to the growing number of phytosanitary
risks present nowadays or the need for development of sustainable agriculture. This
paper includes the analysis of the national and foreign source literature concerning, on
one hand, the analysis of various types of biological risks affecting modern agriculture
and, on the other hand, characteristic demand for ecological and non-GMO food. In this
aspect the application of various methods enabling easy and cheap labelling of both
crops and animals (at the breeding stage) and also at the later stages of processing,
storage and even distribution is extremely vital. The analysis of the source literature and
case study were adopted in this paper as the research method. The following research
hypothesis was put forward in this paper: “Is the application of systemic labelling
enabling unambiguous identification of products necessary in the era of global
phytosanitary risks and growing demand for ecological and healthy food?” Following
the literature research and case study analysis it was possible to unequivocally prove
the assumed hypothesis. Of course, only in the selected aspect of the efficiently
conducted activities in the economic reality. On the basis of the conducted studies it
was possible to come to the conclusions unambiguously proving that the application of
systemic labelling in agriculture increases the efficiency of the conducted activity.

This paper involved the review of selected source literature which may only
constitute a prelude to pilot studies. Only a certain practical aspect was taken into
account, which, on one hand, enables corroboration of the assumed hypothesis, but, on
the other hand, does not form the basis for its generalization to cover the whole modern
agriculture. As a consequence, it is advisable to continue the research in order to
analyze the whole scope of agriculture worldwide and potential applications of systemic
labelling in this scope.
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COBPEMEHHBIE METO/IbI MAPKHPOBKH H H/IEHTUH®UHKAIIUHU
HCIIOJIb3YEMBIE B CEJIbCKOM XO3AHUCTBE
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Buvicuasn Illkona Jlocucmuku, Ilo3nans, Honvwa

Annomauusn: llenvio 0aHHO20 UCCIe008AHUSL ABNAEMC ONpeoeleHue U AHAIU3
PONIU  COBPEMEHHBIX MemOo008 MAPKUPOBKU U UOEHMUDUKAYUY, NPUMEHAEMbIX 6
CeIbCKOM XO035licmee, 8 3NM0XY UHQOPMAYUOHHBIX MEXHON02UN. DMo CyujeCmeeHHo
BAJICHBIUL ACNEKM, O0COOEHHO eCclu yyecmb pacmywue GUMOCaHUMapHvle yepo3ul,
gcmpeuaemvle 8 HACMOsUee 8peMs, Npu  CMpPeMIeHUU K pPa3sumuro yYCmoudusozo
cenbckoeo xozaucmea. B ceoux npedenax, Ooamnas paboma 6Kuouaem amaiu3z Kax
omeuecmeenHou, maxk u 3apybescrou aumepamypvli. C 0OHOU CMOPOHBI AHAIU3
PA3HO0OPA3HBIX  OUONIO2UYECKUX Yep03 HabNo0aemvlx 8 COBPEMEHHOM CelbCKOM
xozsiicmee, a € Opy2oU CHMOPOHbI Cheyuuueckull «Cnpocy Ha 9KolocUdecKue u
CB0000HBIE OM 2eHemUYecKUx Moougurayul npodykmel. B cesa3zu ¢ amum upezgvluaiino
BAJICHLIM — ABNAEMCA  NPUMEHEHUe pPA3HOOOPA3HLIX  Memoo08  NpedoCmasiAIOuUX
B03MOJNCHOCIb OLICMPO U HEOOPO2O NPOU3BOOUMb MAPKUPOBKY, KAK PACMUMETbHBIX
KYIbMYp,  MaK U JICUBOMHBIX, (HAYUHAS C IMANA IHCUBOMHOBOOCMBA) MAK U 8
NOCedYIOUUX dManax nepepabomxu, CKiaoupo8anus uiu oucmpuodyyuu. B pabome xax
MemoO UCCIe008AHUS. - NPUHAM AHATU3 Jumepamypul u case study (memamuyeckoe
ucciedosaunue) u 8blOBUHYMA ucciedosamenbekas cunomesa: «Heobxooumo nu 6 snoxe
2N00ANbHBIX  (PUMOCAHUMAPHLIX  Y2PO3 U NOCMOSHHO — pacmyujeco Ccnpoca Ha
9KOJI02UYeCKOe U NOJIe3HOe 0/ 300P06bsl NPOOOBOILCMEUE NPUMEHEHUE CUCTEMHBIX
MAapKupog8oKk  obecnedusarowux  O0OHO3HAUHYIO  uoeHmugukayuro  uzderui». B
pe3yibmame UCCe008aHUs TUmMepamypsl U anaiusza case study, y0anocb 00HO3ZHAYUHO
noomeepoums npunamylo eunomesy. Kouneuno, monvko 6 eviOpannom acnexkme
oeticmsuti  2¢hekmusHo NpoOOUMbIX 8 IKOHOMuUYeckou peanvHocmu. Ha ochoge
NPOBEOCHHBIX UCCe008AHUL, YOALOCh COeNamsv 6bl800bl, U3 KOMOPbLIX OOHOZHAUHO
ciedyem, 4mo npumeHenue CUCMEMHbIX MAPKUPOBOK 8 CelbCKOM XO3AUCEe Nogbluidem
aghpexmusnocms desmenvhocmu. B cmamve npedcmasiien moabko 0030p 6blOPAHHOL
aumepamypsl no OAHHOU meme, KOMOopas. MOjicem Cmamb OCHOB0U K OalbHeuuM
UCCNIe008aHUAM. YumeH moabKo Npakmuyeckull acnekm, KOmopbwitl ¢ 0OHOU CMOPOHbL
no3eoJisiem Nnoomeepoums 8blOGUHYMYIO 2UNOmesy, HO C Opy2oll CMOPOHbL He Oaem
OCHOBAHUIL 0000WUMb ee Ha 6ce COBPeMeHHOe cellbcKoe x03saticmeo. CedosamenbHo,
UCCe008aHUsT QOJIHCHBL ObIMb NPOOOIHCEHBL C YElbl0 NPOAHATUIUPOBAMb 8€Cb CNEKMP
CEebCKO20 XO3AUCMBA 8 MUPE U BO3MONCHLIX NPUMEHEHUl CUCTNEMHbIX MAPKUPOBOK 8
amot obracmu.

Knwueevie cnoea: cenvckoe Xxo3aucms, YCMOUYUBOE CENbCKOE XO3AUCMEBO,
UWmMpUx-Koovl, 08YMepHble KOObl, ceHemuyecku moouguyuposannsvie npooykmet, RFID,
ouonocuueckue  yepo3vi, UHQOPMAYUOHHAS  cUCmeMd, UHDOPMAYUOHHDIL  BeK,
uoeHmuguxkayus u30enusl.

Introduction: The way of running a farm in the broadly defined agriculture, has been
changing nowadays. The changes mainly stem from the fact that, on one hand, new
technologies appeared in the process of plant or animal breeding, and, on the other hand,



new conditions appeared in the market. In case of the former (namely, state-of-the-art
technologies applied in agriculture) significant changes were implemented in the last 30
years. Precision agriculture appeared (together with the development of up-to-date
technologies aimed at very precise positioning — GPS or GLONASS or laser scanning)
[McBratney 2005, pp.7-23]. Of course, the development of precision agriculture was
possible thanks to the advancement not only in technical sciences, but also in broadly
defined biological and social sciences. What is more, precision agriculture (as the
sustainable development tool in this scope) was possible also as a result of other
processes which took place in agriculture generally. We should take here into account
certain recurrence observed by Bertschinger. In his view the agriculture development
followed the pattern of a hyperbola curve, namely moved from the point in which the
abundance of resources was accompanied by the scarcity of food, passed through the
point of the balance between the demand and production, and finally reached the current
situation, namely, the situation in which the present potential of agriculture allows us to
have food surplus with consumption increase (caused inter alia by the global population
growth, global growth of affluence of societies etc.) in line with the simultaneous
resource conservation or even recovery [Bertschinge 2006, pp. 4-12]. Moreover,
precision agriculture is a characteristic reaction to the need of sustainable agriculture
development. It is an effective application of advanced technologies (such as inter alia:
positioning, various methods of retrieving, processing and effective use of
information/data) to reasonably manage agriculture production processes. This (namely,
production process management) involves mainly managing the variability in the spatial
scope (diversification of plants, animals and environment) and in the time scope
(changes of variable traits and determinants with time). What is more, coordination in
one place of both a very complex information system (of course in compliance with the
rules of information society reinforced with various information instruments based on
the use of wide area networks or “cloud” concept) and extremely precise machines and
appliances (able to very precisely dose pesticides and other crop protection products or
fertilizers) requires smooth and quick information exchange [Dorychowski pp. 19-31].
As a result of smooth operation of the systems of precision agriculture it is possible to
obtain, with the previously assumed targets, quantifiable economic benefits such as
lesser demand for fertilizers (with the assumed productivity level per hectare), e.g. in
case of triticale —20-80% depending on the cultivation and the chemical substance used
[Czarnocki 2006, 287-298].

Considering new conditions existing in the market with respect to agriculture it should
be underlined that, on one hand, we observe a constant growth tendency in demand for
ecological non-GMO food, and, on the other hand, the increasing phytosanitary risks. In
case of ecological non-GMO farming, this market sector is dependent on the social
awareness and social affluence. The development of this sector is also determined by the
state policy (or the policy of a union of states, e.g. European Union) reflected in inter
alia various types of subsidies or restrictions (broadly defined legal regulations). In other
words its development (of the ecological food sector) is possible (alongside the



physically existing demand for these types of products) through various types of
financial incentives as well as media creation of healthy nutrition model. In case of
European Union the supply of ecological products does not meet the demand. As a
consequence, ecological food is imported from non-EU countries [Komorowska 2009,
pp. 183-187]. Increasing support of eco-friendly activities in agriculture offers a
possibility of development of ecological production and in fact “self-sufficiency” of EU
in the future.

Phytosanitary risks constitute another, currently very common, trend in agriculture.
Such risks have been common from the dawn of the time. However, currently (in the
information society, namely in the society in which the information is the most
Important asset to each entity) they are frequently observed on an international or even
global scale. We live in a “global village” in which the access to the information is
facilitated. An explicit growth tendency may be observed in this scope (concerning
various biological risks) It started towards the end of the 90-ies of the previous century
and it is still present. The most important risks include inter alia:

e BSE - Bovine Spongiform Encephalopathy — in UK cattle [Wales 2006,
pp.187-195];

e dioxins in meat and eggs [Bernard 2002, pp.1-18];

e outbreak of bird and swine flu [Meghna 2009, pp. 833-841].

All the events resulted in serious food industry crisis and at the same time led to a
new problem which should be effectively prevented in the future. One of the issues
which should have been addressed included a question whether and how to label
agricultural produce. What is more, it has to be emphasised that in the common
globalization era and in information society such an hypothesis has to be widened. The
following statement seems to be more accurate: Is the application of systemic labelling
enabling unambiguous identification of products necessary in the era of global
phytosanitary risks and growing demand for ecological and healthy food?

MODERN METHODS OF LABELLING AND IDENTIFICATION APPLIED IN
AGRICULTURE: There are plenty of systems of labelling various products. However,
in widespread globalization (affecting also the agricultural production), as well as the
international (or even global) character of most of phytosanitary risks, what seems to be
the most accurate solution is the application of global labelling of systemic nature. To
depict the problem more precisely (with no local pandemic such as Bovine Spongiform
Encephalopathy or bird or swine flue), in the USA only, in 2011 about 16.7 % of the
population (that is more than 47.8 min of people) went down with the diseases having
their origins in food [Resemde-Filgo 2012, pp. 596-603]. What is more, the possibility
of being affected by such detrimental events is still growing. This may be attributed to
various reasons. However, the most important ones include prolonged supply chain in
the agricultural and food production market (currently we observe more and more often
the situation in which the food is produced in one continent and delivered to another
continent or to another distant place of the world). In addition, this trend is intensified by



various vegetation periods existing on the earth or changes in dietary styles of the
population living in a given area [Smiechowska 2014, pp125-132].

It should be noted that some countries have already had for some time legal regulations
Imposing the obligation to apply specific identification systems, inter alia in agriculture.
European Union using this solution is one of the examples. In EU territory since
1 January 2005 regulations have been in force (inter alia Article 18 of Regulation
178/2002 of the European Parliament and Council dated 28 January 2002 and
subsequent regulations), which unambiguously define the principles and requirements
concerning food safety. This Regulation indirectly imposes the obligation to follow a
unified labelling system to facilitate identification and tracking of the route of specific
raw materials or products in the whole supply chain (namely from the moment they were
obtained till the final distribution and sales). In order to meet so precise legal regulations
it is necessary to apply one of a few potential technologies for their subsequent, in most
cases fully automatic, identification. The most popular labelling system meeting those
criteria consists in using bar codes. Automatic identification using this solution consists
in reading the numerical data encoded in the form of white and black bars.
Unfortunately, there is no one standard applicable in the world. Currently there are more
than 400 types of bar codes. Most generally they are divided into one-dimensional, two-
dimensional and hybrid codes. Their most valuable advantage consists in the possibility
to easily, unambiguously and permanently label various types of raw materials and
products produced in agriculture. Moreover, due to high popularity of bar codes, it is the
easiest method of labelling used in automatic identification systems. The biggest
disadvantage consists in no possibility of reloading new data later on (namely, after the
encoding of the data under a given code), as well as huge restrictions with respect to the
construction of the line for automatic identification (in most cases the data are read when
the bar code is brought within the reach of the bar code scanner). It has to be underlined
that this technology is still under further development and as a consequence, new
solutions are invented which boost/introduce new functionalities. The appearance of QR
codes constitutes a good example of this trend. In case of these codes there are big
opportunities of boosting “the attractiveness” of this relatively outdated technology inter
alia by giving the possibility for mobile phones equipped with relevant applications to
read those codes [Mazur 2013, pp.192-206]. Another technology used for labelling is
known as RFID. A typical system consists in this case of three components: a
transponder, a transmitting and receiving antennae with a decoder and a programme
layer (namely, IT system enabling the operation of the whole system). The transponder
consists of a chip (equipped with memory) and an antennae for wireless communication.
The transmitting and receiving antennae is a device which transmits or receives
electromagnetic radiation properly decoded, in this way recording or reading the data. It
Is additionally equipped with a decoder which transforms the digital signal into a radio
signal. The programme layer is responsible for physical transmission and for exchange,
collection and processing of data. Radio-frequency identification (RFID) allows for
remote reading of the data from transponders and for recording the data without the



necessity for optic contact. It has to be emphasised that RFID technology streamlines the
information flow through inter alia full automation of such processes as e.g. information
creation, transmission (communication to the users), storage or processing. To sum up,
RFID enables automation of information processes to a greater extent than bar codes. It
accelerates those processes and reduces the probability of errors. Its biggest
disadvantage consists in the implementation costs and, to some extent, costs of using the
system [Preradovic 2010, pp.87-97]. Moreover, it is this technology that enables
effective labelling and error-free reading in such complex breeding tasks as e.g.
selection of animals for mating which fundamentally affects the production or economic
indicators obtained in subsequent breeding (inter alia through storing precise
information about the potential of genotypes used and effects of crossing them).
Moreover, RFID technology lets us obtain and effectively use so-called Big Data effect
(that is the system must give the possibility of fully automated data collection and
further arrangement of the data in accordance with various identifiable algorithms).
[Matopolska 2014, pp. 51-66].

Conclusions Summing up the above contemplations, we have to agree with Ggbski that
one of the basic needs of food consumers is safety [Gebski 2015, pp. 387-395]. What is
more, unambiguous labelling used at each stage of the processes taking place in broadly
defined agriculture (or also in food processing, transport, warehousing or subsequent
distribution until it reaches the final consumer) contributes not only to the above
mentioned safety (at least in issues concerning prevention of latest, global and
constantly changing phytosanitary risks) but also to the quality of the offered
agricultural products. In this respect we have to take into consideration such issues as
non-GMO or ecological sustainable agricultural produce (this is due to inter alia higher
production costs and lower yield by 20-30%), risks of various types of abuses by
dishonest farmers or agents forming the whole supply chain (starting from the raw
material suppliers) [Nowogrodzka 2012, pp.54-64]. What is more, in some countries
relevant legal regulations are indirectly imposed (European Union and so-called
Hygiene Package, that is inter alia Regulations 852/2004, 853/2004 and 854/2004). This
leads to the necessity of strict control of food and tracking of the food at each stage
(starting from production and ending with distribution). To meet such boundary
conditions unambiguous labelling is necessary as it enables: product identification,
obtaining required information about the product (namely, detailed description),
information about the raw materials used (e.g. fertilizers, plant protection products,
fodders, mineral supplements, vitamins, antibiotics etc.) or full data concerning the
whole technological process (understood in this case as animal breeding process or plant
cultivation). In addition, it has to be emphasized that in many cases it is also necessary
to add new data later on to the labelling system. As a consequence, it seems to be true
that the assumed hypothesis is corroborated (namely, that the application of systemic
labelling enabling unambiguous identification of products is necessary in the era of
global phytosanitary risks and growing demand for ecological and healthy food).
Moreover, in this case RFID seems to be more adequate in comparison with various



types of bar codes. This results from the fact that this technology enables the addition of
information at a later stage, and on the other hand, is more adequate for creating a fully
automated system successfully using EDI and ICT. Of course we have to underline that
the conducted research into the source literature may only constitute pilot studies and
global conclusions may not be drawn on this basis. Moreover, the above mentioned
trends (concerning inter alia more and more frequent phytosanitary risks and the
increasing interest in non-GMO or ecological agricultural produce) form satisfactory
basis for claiming that the research in this scope should be continued due to the growing
number of phenomena to which they directly relate both nationally, internationally and
also globally.
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